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Golden Jubilee 


T is hard to believe that fifty-one years ago the Institute of Metals did not exist. 
With all the metals that it now deals, it is still harder to believe that as first 
mooted by Mr. W. H. A. Robertson in a letter to the Engineer it was to be an 

Institution of Copper and Brass Manufacturers and, indeed, at a meeting in 
Manchester in 1908 it was resolved “that a Copper and Brass Institute on similar 
lines to the Iron and Steel Institute be formed”. In its fifty years of existence the 
Institute and the non-ferrous metal industry have seen many changes. During 
that time the production of aluminium has increased two-hundred fold, that of 
copper five-fold, and of nickel fifteen-fold. In 1908, chromium, cobalt, molyb- 
denum, magnesium, titanium, tungsten, cadmium and manganese could be classified 
as rare metals, while zirconium, beryllium, lithium, niobium and silicon were 
chemical curiosities. Without the work of the Institute it is doubtful whether the 
advances that the non-ferrous metal industry has made would ever have taken place. 

World-renowned for the quality of its publications, the Institute of Metals, 
through the medium of its Journal, which in its eighty-six volumes has recorded 
the metallurgical developments of the past half-century, has helped to turn metal- 
lurgy from an art and craft, in which it was the privilege of the few to indulge, 
to an exact science capable of being practised by the many. Striking evidence of 
this change was instanced by Professor R. S. Hutton in his Golden Jubilee Lecture 
when he pointed out that in an issue in 1908 Nature carried only one single advertise- 
ment for scientific or technical staff whereas in January this year eight pages were 
devoted to vacant appointments. Not least among the Institute’s services to its 
members, now numbering 5,000, is the issue of abstracts of the world’s metallur- 
gical literature. At its Local Section meetings many a fledgling speaker has spread 
his wings for the first time, knowing full well that only in the cut and thrust of 
debate can he hope to develop that power of conveying scientific facts to others 
which is so essential in modern industrial life. 

It is seldom that prophets see their prognostications fulfilled; all honour then to 
G. Shaw Scott, first Secretary of the Institute, who, writing in the first issue of 
MertaL INpustry in August, 1908, predicted that “by far the most valuable work 
of the Institute will consist in helping to break down the absurd barriers of secrecy 
that surround practically all the metal trades,” for his prophecy has indeed come 
true. No organization such as the Institute of Metals can exist without the 
voluntary efforts of a large number of its members and the Institute has been 
fortunate that it has found so many—among them some of the most eminent in 
the metallurgical field whose names will long be remembered—willing and even 
anxious to devote their time and energy to furthering the objects for which it was 
founded. We, in common with the Institute, in our different spheres, exist to 
serve the interests of the non-ferrous metal industry. As confréres, therefore, we 
offer to the Institute of Metals, with which our relations have always been 
most cordial, our sincere congratulations on the part it has played in furthering 
these objects during the past fifty years. May the next fifty years be as fruitful. 
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Out of the 
MELTING POT 


I is of interest to note that the 
Russian investigators who recently 
described the use of a radioactive 
isotope tracer to study the absorption of sulphate ions by 
the oxide film during the sulphuric acid anodizing of 
aluminium, have more recently published the results of 
some further investigations along the same lines. Whereas 
the initial investigations (cf. this page, METAL INDUSTRY, 
4 April 1958, p. 266) were concerned with the-kinetics of 
the process of absorption of the sulphate and with the 
total amounts of sulphate present in films of different 
thickness, the more recent study was intended to deter- 
mine the effect of the concentration of sulphate ions in the 
anodizing bath, and of the temperature of the bath. The 
same technique as in the previous investigation was 
applied to oxide films obtained in baths containing from 
2-0 to 20-0 per cent by weight of sulphuric acid (including 
sulphuric acid containing the radioactive S*° isotope), the 
specimens having been anodized at a current density of 
2-0 amp/dm? for 10 min. at 37°C. The thickness of the 
films obtained decreased with increasing acid concentra- 
tion from 4-1 to 3-17 microns. The effect of the acid 
concentration in the bath on the amount of sulphate 
absorbed by the films was found to be relatively small, the 
sulphate content increasing from 10-2 to 12-6 per cent by 
weight over the concentration range studied. The effect 
of temperature was studied using the above anodizing con- 
ditions, the concentration of sulphuric acid being constant 
at 10 per cent by weight while the temperature of the bath 
was varied between 10° and 60°C. This had the effect 
of reducing the film thickness (from 4-67 microns at 10°C. 
to 0-67 micron at 60°C.). The sulphate content of the 
films also decreased with increasing bath temperature: 
from 13-1 to 9-5 per cent by weight over the temperature 
range studied. These results confirm those obtained some 
time ago by R. Mason by ordinary analytical methods. 


Still More 
Exactly 


F he has not already done so, 
Professor Parkinson, of Parkinson’s 
Law fame, should, in due course, 

extend his investigations from the administrative bureau- 

cratic field to the fields of scientific and technical research 
and development. The now so familiar shortages of 
scientists and engineers suggest, that in these fields too, 

Parkinson’s Law may be in full operation, the results being 

felt more acutely for the simple reason that scientific and 

technical staffs cannot be multiplied as easily as bureau- 
cratic. Having examined the situation and drawn the 
conclusions, one would be left with two outstanding pre- 
occupations. The first of these could be settled very 
quickly. It is concerned with the reason why these con- 
clusions have not been arrived at a long time ago, con- 
sidering that the people engaged in these fields are trained 
to seek out the facts. This must, in all probability, be put 
down to the account of the inability to see ourselves as 
others see us, and left at that. The other, and more 


Getting On 
Top 


promising, preoccupation is concerned with the possibility 
of reversing the dependent and independent variables 
constituting the above situation. Hitherto, it has been the 
amount of work to be done that has been, or has been 
thought of, as the independent variable, and attempts have 
been made to match its requirements by the numbers of 





people engaged on it. Where the dependence was reversed, 
it has been so only by default. A conscious and permanent 
reversal would begin by immeasurably benefiting those 
engaged on the work by removing from them the burden- 
some impression of there always being more work than 
they can cope with. Having thus put work firmly in its 
place, much more efficient plans could be made for what 
was going to be done. It is much better to plan what work 
one can do, than to try and plan what one can do about 
work that is constantly turning up in a quasi-independent 
fashion. The probability is that more would be done by 
such methods of doing the work than by the present 
endeavours of trying to cope. Other benefits accruing 
from the transformation of work into the dependent 
variable would include its more convenient and closer 
examination and appraisal, its easier co-ordination, and, 
finally, its more orderly recording. 


IMENSIONAL changes in metal 
parts on heating are a well-known 
phenomenon, at least so far as the 

practical aspects of it are concerned. These dimensional 

changes are commonly connected with the effect of heating 
on internal stresses, and for practical purposes are brought 
about by heat-treatment intended to ensure subsequent 
dimensional stability during finishing operations, and then 
during the life and service of the parts. A more funda- 
mental approach to this phenomenon of internal stresses 
and dimensional changes is possible only in the case of the 
simplest shapes and, as a result, the observations and 
conclusions arrived at tend to be of limited interest. A 
more fundamental and rather more general interest 
attaches to observations on changes in dimensions and, 
more especially, changes -in shape brought about by 
heating and the consequent diffusion in very small bodies 
of metal. Unfortunately, very little experimental work has 
so far been done in this field. Thus, compared with the 
enormous volume of work done on the effects of heating 
on the microstructural constituents of bulk metal or alloy, 
the amount of study devoted to corresponding changes of 
such constituents in isolation, of particles of metal, and 
the like micro-objects is negligible. A recent example of 
such a study was concerned with the blunting of tungsten 
needles, of the type used in a field emission microscope, 
on heating to between 2,600° and 2,900°K. The initial 
tip radius of the needles was between 3 x 10° and 
3 x 10° cm. A needle was mounted for continuous 
observation or for intermittent photographing in an 
electron microscope. Two kinds of behaviour were 
observed. With continuous heating of the needle, distor- 
tion of the tip by bending was liable to occur, in addition 
to a blunting of the tip. If heating was discontinued at 
intervals (to enable photographs to be taken), the only 
change was a progressive blunting of the tip, while the 
geometric similarity of the tip was retained. The result, 
that the linear plot, on a log-log scale, of the time of 
heating ratios against the radius ratios has a slope of four, 
has been interpreted as indicating that the blunting of the 


needle tip is due, under the par- She 


Sizes and 
Shapes 


ticular experimental conditions, 
predominantly to surface dif- 
fusion. 
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Institute of Metals 





Golden Jubilee Meeting 


O celebrate the Golden Jubilee of 

its founding, the Council of the 

Institute of Metals arranged a 
most comprehensive programme for 
the Spring Meeting, held in London 
last week, 

On the evening of Monday, April 28, 
the Golden Jubilee Lecture was 
delivered at the Royal Institution by 
Emeritus-Professor R. S. Hutton, an 
original member and Fellow of the 
Institute. Prof. Hutton dealt with the 
origin and early days of the Institute, 
and with some of the early pioneers. 

The Annual General Meeting was 
held at Church House on the morning 
of Tuesday, April 29, with the Presi- 
dent, Dr. L. B. Pfeil, in the chair. 
After welcoming the official delegates 
of allied societies and members and 
visitors from overseas, the President 
moved the adoption of the Report of 
Council for the year ended Decem- 
ber 31, 1957, Mr. G. L. Bailey second- 
ing. This, and the Report of the Hon. 
Treasurer, which followed, were 
carried unanimously. 


Election of Officers 


The secretary, Lt.-Col. S. C. Guillan, 
then announced the names of members 
elected to fill vacancies on the Council 
for the year 1958-59 as follow: 

As President: Marshal of the Royal 
Air Force The Lord Tedder, G.C.B., 
D.C.L., Hon. LL.D. (Chancellor of the 
University of Cambridge; chairman, 
The Standard Motor Co. Ltd.; 
member of the board of The Distillers 
Co. Ltd.). 

As Vice-Presidents: Mr. G. L. Bailey, 
C.B.E., M.Sc., F.I.M. (director, British 
Non-Ferrous Metals Research Asso- 
ciation); Mr. R. D. Hamer, M.Sc., 
F.I.M. (vice-president and director, 
Aluminium Laboratories Ltd.); Sir 
Ronald Prain, O.B.E. (chairman, 
Rhodesian Selection Trust Ltd., Roan 
Antelope Copper Mines Ltd., and 
Mufulira Copper Mines Ltd.). 

As Ordinary Members of Council: 
The Hon. Geoffrey Cunliffe (deputy 
chairman and managing director, The 
British Aluminium Co. Ltd.); Dr. L. B. 
Hunt, M.Sc., A.R.C.S., F.R.I.C., F.I.M. 
(manager, Industrial Division, Johnson, 
Matthey and Co. Ltd.); The Rt. Hon. 





The Hon. G. Cunliffe 





Dr. L. B. Hunt 





The Lord Tedder 


The Lord Kirkwood of Bearsden 
(Director, Imperial Smelting Corpora- 
tion Ltd.); Mr. W. F. Randall, B.Sc., 
A.R.S.M., M.I.E.E., F.I.M. (managing 
director, Metals Group, Telephone 
Construction and Maintenance Co. 
Ltd.); Mr. F. W. Tomlinson, M.A., 
M.1.E.E. (managing director, Pyro- 
tenax Ltd.). 

Mr. G. L. Bailey will serve as Senior 
Vice-President for 1958-59, and will 
be the Council’s nominee for the 
Presidency in 1959-60. 

After a vote of thanks to the retiring 
officers, moved by Prof. H. O’Neill and 
carried with acclamation, the Chair- 
man invested the new President of the 
Institute, The Lord Tedder, with the 
Presidential Badge and inducted him 
into the chair. 

On the proposition of Dr. Ivor 
Jenkins, seconded by Mr. G. 
MacDonald, a vote of thanks was 
passed to the retiring President, who 
briefly replied. 

The President then delivered his 
Presidential Address. 

The congratulations of the allied 
societies on the occasion of the Golden 
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Jubilee were offered to the Institute by 
Mr. Keith Allen, President of the 
Institution of Mining and Metallurgy. 


Awards of Medals 


The President then presented the 
Institute of Metals (Platinum) Medal 
to Emeritus-Professor R. S. Hutton, in 
recognition of his outstanding work in 
connection with the science and prac- 
tice of non-ferrous metallurgy. The 
Rosenhain Medal was awarded to Dr. 
J. H. Hollomon in recognition of his 
outstanding contributions to knowledge 
in the field of physical metallurgy. 
Since Dr. Hollomon was unable to be 
present, arrangements are being made 
for the medal to be presented to him 
in the United States. 


May Lecture 


In the afternoon of the same day, 
with the President in the chair, the 
Forty-Eighth May Lecture, entitled 
“Fifty Years of Metallurgical Science,” 
was delivered by Prof. A. G. Quarrell. 

In the course of his lecture, Prof. 
Quarrell said that the techniques of 
fifty years ago enabled metallurgists to 
be sure that alloys were of the com- 
positions they had planned, that they 
possessed appropriate mechanical pro- 
perties, and that their microstructures 
were of the kind associated with good 
service. Equilibrium diagrams of 
greater or lesser reliability had been 
produced for many binary alloy 
systems. There was much interest in 
intermetallic compounds and a realiza- 
tion that the different phase fields gave 
different structures in the microscope; 
but there was no clear understanding 
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of the way in which neighbouring 
phases differed, nor of the changes that 
occurred within them. 

No means existed for obtaining 
information about the manner in 
which metal atoms were joined 
together to give the structures seen in 
the microscope, and _ metallurgists 
generally did not give much thought 
to atomic arrangements. Crystallo- 
graphers had realized for a long time 
that crystals must be composed of 
atoms regularly arranged in three 
dimensions on a lattice, but this was a 
concept very remote to metallurgists, 
for fifty years ago the location of atoms 
in space must have seemed likely to 
remain beyond possibility. 

From the pioneer work of W. H. and 
W. L. Bragg has grown the tremen- 
dously powerful technique for studying 
atomic arrangements in crystalline 
substances that is now at our disposal. 
It would be difficult to over-emphasize 
the part that X-ray diffraction has 
played in developing metallurgical 
science as we know it to-day, not only 
because of the information it has pro- 
vided about the structure of metals and 
alloys, but even more because of the 


THE EARLY 


DAYS 
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change it has brought about in the 
metallurgist’s approach to metals. 
There is no major development of 
metallurgical science during the last 
fifty years that does not reflect this 
change in outlook. 

One property possessed by certain 
types of solid solution has been under 
almost continuous study throughout 
the lifetime of the Institute, the pheno- 
menon known as “age-hardening.” 

On completion of the age-hardening 
process the alloy contains visible: par- 
ticles of the equilibrium precipitate, 
usually an intermetallic compound. In 
the early years of the Institute, metal- 
lurgists seem to have been fascinated 
by intermetallic compounds, for they 
collected much information about 
these intermediate phases and devoted 
much thought to the possibility of 
developing some systematic method of 
classifying them. 

We owe to Hume-Rothery the 
realization that compound formation 
in alloy systems is of a different type 
from that encountered in ordinary 
inorganic and organic chemistry, and 
that it is governed by different laws. 

As metallurgists, our aim must be 
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ultimately to know so much about the 
scientific principles governing alloy 
formation and the behaviour of alloys 
under service conditions that we are 
able to design alloys with the required 
combination of properties. It must be 
confessed, however, that we are far 
from being able to do this. 

In the evening a Reception was held 
at Fishmongers Hall. 

Wednesday was devoted to the 
reading and discussion of Papers, the 
subjects discussed including age- 
hardening and related phenomena, the 
refining of copper and copper alloys, 
aluminium and its alloys, chromium, 
and nickel. 

Two Symposia and an informal dis- 
cussion on “The Life of Fuel 
Elements” occupied the attention of 
delegates on Thursday. The Symposia 
dealt with advances in inspection 
techniques as aids to process control 
in non-ferrous metals production, and 
plutonium and techniques for handling 
it. 

On Thursday evening the Golden 
Jubilee Banquet was held at Grosvenor 
House, the guests being received by 
The Lord and Lady Tedder. 

After the Loyal Toast, The Lord 
Tedder proposed the toast of Her 
Majesty’s Ministers, the Rt. Hon. 
Viscount Hailsham (Lord President of 
the Council) replying. Lord Hailsham 
also proposed the toast of the Institute 
of Metals and the Non-Ferrous Metal 
Industries, to which Dr. N. P. Inglis 
replied. Mr. R. D. Hamer proposed 
“The Guests,” Mr. H. G. Herrington 
(President of the Aluminium Industry 
Council) replying. 

Visits to works, a number of which 
are described in this issue, concluded 
the meeting on Friday, May 2. 


OF METALS 


Some Personal Reminiscences 


By G. SHAW SCOTT, M.sc., F.Inst.Met., F.C.LS. 


RE there many men who, given 
their first post within a year or so 
of leaving college, hold it until 

reaching the “sixties,” and the pre- 
arranged date of retirement; the job— 
its nature unchanged—having the same 
title throughout the years, with the 
exception that the “Secretary” on 
appointment becomes  “ Secretary 
Emeritus” on relinquishing office of a 
body he has seen grow from its very 
beginnings to a flourishing maturity ? 

And how did this unusual—perhaps 
even unique—life’s occupation begin, 
continue and end? 

The strawberries were delicious. 
But too few found their way into the 
basket provided by the vicar of an 
East Riding moorland parish, in the 
hope that a plentiful supply of fruit 
would be made available for the after- 


(Secretary Emzritus, Institute of Metals) 


noon party in the Parish Hall. So it was 
just as well that he interrupted his 
nephew’s depredations by handing 
through a hole in the strawberry “‘cage”’ 
a letter with the remark “‘Here is some- 
thing that may interest you—‘Birm- 
ingham University’ is on the back of the 
envelope.” 

Forwarded from home—I was on 
holiday in Yorkshire—the letter was 
from Professor Thomas Turner, under 
whom I had studied for four years, 
afterwards working as a Bowen Re- 
search Scholar until, in 1907, I left 
the university as Birmingham’s first 
M.Sc. in Metallurgy (apart from those 
who had received official degrees). 
The professor knew of my subsequent 
movements — visiting metallurgical 
plants on the Continent, and in Canada 
and the U.S.A.; carrying out a research 


for a gold-mining company; assisting 
in the development of an electric steel 
project; and engaging in technical 
journalism (which followed some years 
of such work on college magazines). 
Excepting for the last (which continued 
until after retirement !) the work was 
all of a temporary character, but— 
combined with the extensive travelling 
—it provided useful and varied experi- 
ence while waiting for a _ suitable 
permanent job to materialize. 

It was the announcement of a 
vacancy which, he thought, would 
interest me that had caused the pro- 
fessor to write to me. He said that 
there was an advertisement in the 
current week’s issue of Engineering for 
a secretary and editor for the newly- 
constituted Institute of Metals (of 
which he was honorary treasurer). He 
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suggested that I should read the 
advertisement and apply for the vacant 
post which, he added, “should suit you 
admirably”. Within a few minutes 
strawberries were forgotten and the 
trusty old (1902) Singer motor tricycle 
was doing its best (with some pedal 
assistance) to climb the Cleveland 
hills on the way to Whitby. There the 
public library had available the required 
journal and I studied the advertisement 
carefully. Believing that I was the man 
for the job, I decided to apply for the 
post, and to do so adequately I returned 
to my home in the Midlands. There I 
was fortunate in having a new Monarch 
typewriter (it is still in daily use, by the 
way !) which enabled me to prepare 
the required six copies of the application 
and numerous copies of testimonials. 
They were despatched in good time— 
and so I learned later were 165 other 
applications for this £200 a year 
post! 

About a month later—in August 1908 
—a letter came from the hon. secretary, 
the late Sir Harold Carpenter, F.R.S., 
inviting me ‘‘to come to London to be 


interviewed with other candidates’”’ by 
the Institutes Interim Council at the 
Institution of Mechanical Engineers. 
So, on September 15th, three men 
met in an ante-room to the Council 
Chamber awaiting their fate. As the 
youngest—only just 24—I looked at 
the others on the “short list”. I was 
surprised to find a Liverpool graduate 
(M.Eng.) somewhat older than myself, 
whom I had met in another kind of 
combat at inter-University debates, 
and a decidedly middle-aged man who 
told us he was “‘in a Government office 
in Whitehall”. We were summoned to 
appear in order of seniority. The 
Whitehall gentleman was soon in and 
out—‘‘too old at forty’; my engin- 
eering friend was told ‘“‘for this job a 
metallurgical degree would have been 
more useful than an engineering one’’. 
I was informed : ‘““You seem to have had 
the training and experience required 
and are therefore appointed. As soon as 
possible, therefore, you will proceed 
to set up an office from which to conduct 
the Institute’s business and to estab- 
lish its journal.’”” Each member of the 
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Interim Council shook my _ hand, 
wished me well in this new enterprise 
and departed. 

I was left alone by the president’s 
chair, in which sat—as he had done in 
years gone by when President of the 
**Mechanicals” (he had also been 
President of the “Civils” and Naval 
Architects)—that great engineer, Sir 
William Henry White, K.C.B., F.R.S., 
D.Sc., LL.D., whose vast experience 
in so many fields was to prove invalu- 
able, during the next two years, to me 
and to the newly-born Institute of 
Metals (not the “Copper and Brass 
Institute”, which more limited title 
had been suggested earlier in 1908 by 
Mr. W. H. A. Robertson). After con- 
veying to me his good wishes for success 
‘tin getting the new institute and journal 
going,” Sir William said with a smile: 
“We have only one little problem; 
we are not at all clear how your salary 
will be forthcoming at the end of the 
quarter! But, of course, it is largely 
up to you. Get our membership up 
to 200 by the end of December and our 
Treasurer will be able to send your 


These pictures show some of the guests at the informal reception that opened the Institute of Metals Golden Jubilee Meeting last week 
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Mr. G. MacDonald, Mr. R. Lemmy, Mr. N. B. Vaughan 
Mr. Nice, Mr. and Mrs. D. W. Brown, Mr. E. G. Mantle Mr. and Mrs. H. Silman, Mr. G. L. Bailey 


Dr. R. T. Parker, Dr. E. C. Ellwood, Mr. W. A. C. Newman 
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salary cheque.” I find the £50 duly 
recorded on December 31st in the 
treasurer’s little cash book now before 
me; also a note on the “receipts” side 
which seems to suggest that I was the 
first member of the Institute to pay his 
subscription, for my name heads the 
list of “Current year’s subscriptions 
paid by Members.” 

With Sir William’s warning in mind, 
one can imagine how gratified he 
would be if he could return after 50 
years to the Presidential Chair beneath 
his portrait in the Institute’s own 
Council Chamber at its magnificent 
headquarters in Belgrave Square, and 
learn of the attainment of a world 
membership, not of 200, but of 5,000 ! 

The first job confronting the new 
secretary was to find office accommoda- 
tion. Returning to my home at Sutton 
Coldfield, a visit to the University at 
Edgbaston resulted in a temporary 
office being found for the Institute. 
Once more it was Professor Turner’s 
helpful initiative that solved the prob- 
lem. He offered a corner of the museum 
in the metallurgical department, with 
a table and a chair. So there, just 
above the spot where I had been 
working in the research laboratory only 
a year earlier, I brought from home 
(in the Singer motor-cum-trailer) my 
Monarch typewriter, a supply of 
stationery, office accessories and stamps 
—and a (borrowed) local directory. 
The latter provided the names and 
addresses of prospective members, to 
whom letters of invitation to join the 
Institute were sent, to such good 


effect that it began to look as though 
the quarter’s cheque would be forth- 


coming after all! At the end of each 
day’s work, I sealed up my batch of 
envelopes, entered up the stamp book 
and returned home—the complete 
office boy-secretary (later to become 
F.C.LS.). 

But getting new members was only 
part of the work. There was much 
correspondence with the hon. sec. of 
the local committee which was helping 
with the organization of the Institute’s 
first Autumn Meeting. This was held 
from November 11-12th in the Birm- 
ingham Technical School under the 
chairmanship of Sir William White, 
President. Six Papers were presented 
for discussion. Copies were kindly 
made available for the use of members 
attending the meeting by the technical 
press, as the Institute had not, as yet, 
the funds nor the facilities for printing 
and publishing the Papers. Later, 
MerTAL INDustTRY offered to continue to 
print future Papers and discussions, thus 
relieving the Institute of the heavy cost 
of running its own journal, an offer 
which the council was not able to 
accept. In later years, when the 
number of Papers became much greater, 
the editor expressed his gratitude for 
“a fortunate escape!” The council 
were grateful, too, for the sale of its 
publications became an important 
source of revenue. 

The Birmingham meeting was a great 
success, about 200 persons being 
present. Apart from the technical 


sessions, there were visits to works and 
to the University (where the first 
group photograph—still extant and 
showing in the centre Sir Oliver Lodge, 
the Principal of the University—was 
taken), and there were various functions 
of a social character. 

The new Institute having been well 
and truly launched at the November 
Autumn Meeting, the council decided 
that the time had come to establish its 
headquarters in London—preferably in 
the Westminster area and as near as 
possible to its “spiritual home”’, the 
Institution of Mechanical _ Engineers, 
whose Alloys Research Committee 
Reports were already well known to 
and appreciated by metallurgists. A 
large new office block known as Caxton 
House (with a good restaurant in the 
basement) had recently been erected on 
the site of the old Aquarium in Tothill 
Street. Enquiry showed that plenty of 
accommodation was here available, but 
the rental of the desired suite of offices 
was found to be far beyond the financial 
resources of the young Institute. 
However, the site and amenities of 
Caxton House were so good that the 
Council eventually decided that the 
Institute’s first London office should be 
set up there, even if it meant—as was 
the case—taking at first only a small 
“fifth-floor-back” room (from the win- 
dow of which the towering block of the 
*‘Mechanicals” provided the Secretary 
with constant inspiration !). 

Here the Secretary set up his office 
on January 18th, 1909, after entering 
personally into a tenancy agreement, as 
the Institute was not as yet an incor- 
porated body—one of many similar 
legal responsibilities of which he was 
relieved in the subsequent Memoran- 
dum of Association issued when the 
Institute, as a scientific society, became 
a “Company Limited by Guarantee’’. 
The office was bare—except for a sugar- 
box on which rested the telephone of 
the previous tenant. Marvellous to 
relate, the instrument still worked ! 
So most of the first day was spent in 
ordering a minimum of office equipment 
and furniture, and the next day in 
making things ship-shape. 

Now the need for a_ shorthand- 
typist became very evident. So an 
advertisement was telephoned to the 
Daily Telegraph. It must have seemed 
that a most attractive post was going at 
Caxton House, for when I got out of the 
lift at 9a.m. on the day after the 
advertisement appeared, I had difficulty 
in reaching the door on which The 
Institute of Metals was boldly painted, 
owing to the unexpected press of char- 
ming young women. Here was a 
problem indeed for an inexperienced 
bachelor! Unlocking the door, I let 
myself in, quickly closing it in order to 
avoid inundation by the female flood ! 
Then, with wisdom approaching that 
of an Old Testament character, I 
faced the bevy and said “‘Will the lady 
who arrived first, kindly come to be 
interviewed ? She took her seat before 
the typewriter—yes, still the Monarch ! 
—and gave practical indication of her 
efficiency in taking down and transcrib- 
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ing her notes. I was much impressed. 
Compared with mine, her speed and 
accuracy were simply terrific. I asked 
her to wait by the lift—and invited the 
next early arrival to undergo a similar 
test. She was a “dud”; the next little 
better and so on until No. 6 had been 
interviewed. There was no doubt 
about it, no possible doubt whatever .. . 
Going to the lady by the lift I said 
“Miss Ball, you are appointed; when 
can you begin?” ‘Now,’ she said. 
And so, after dismissing as kindly as 
possible the other applicants, the work 
of the Institute proceeded—and was 
still going on with her able assistance 
when I retired 36 years later, leaving her 
(she was by now Mrs. Hudson) to 
follow after a year or two into a well- 
earned retirement in a cottage by the 
sea. 

For over a year the business of the 
Institute was conducted from that small 
back room. Valuable contacts were 
made with the secretaries of established 
societies such as the Iron and Steel 
Institute (Bennett Brough, and later 
G. C. Lloyd), the Institution of 
Mining and Metallurgy (McDermid), the 
Institution of Mechanical Engineers 
(Worthington) and the Institution of 
Civil Engineers (Tudsbery). They were 
all most kind and helpful to the new- 
comer in their midst, who could not 
possibly have got things going so easily 
and quickly without their practical 
assistance and advice. 

In 1910 it became necessary to seek 
more office space; so three rooms on the 
second floor were rented. The largest 
was a ‘“‘“Members’ Reading Room” with 
the beginnings of a library and facilities 
for holding council and committee 
meetings (including teas, sent up from 
the basement restaurant!). From the 
new office windows, facing Tothill 
Street, - could be seen Westminster 
Abbey and the towering new “Under- 
ground” building above St. James’s 
Park Station. It was an inspiring and 
central location for the Institute’s 
third office. On the same floor as ours 
were the offices of the then recently 
amalgamated Automobile Association 
and Motor Union, which proximity I 
found, as a Committee member, to be 
very convenient. 

The constant growth in membership 
—over 600 enrolments had been made 
by 191l—and the many new activities 
(including the formation of the Corro- 
sion Research Committee) in which the 
Institute became involved, proved a 
severe strain on the tiny staff of two. 
So the Council decided to add a third 
member. Again the Daily Telegraph 
helped to find the person required—a 
“junior clerk”. After interviewing 
several applicants for the post—which 
was felt to have possibilities for the 
future—I selected a 16-year-old boy 
from Dulwich, one S. C. Guillan, to be 
interviewed by the President, Sir 
Gerard Muntz. He was accompanied 
by his father and made such a good 
impression that he was offered and 
accepted the post. Little could those 
concerned have imagined that in due 
course the Secretaryship of the Institute 
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would be in the extremely capable hands 
of Lt.-Col. S. C. Guillan, T.D., who 
has served the Institute continuously 
(except for his Army Service through- 
out the 1914-18 and 1939-45 Wars) 
from its early days until this time of its 
Golden Jubilee Celebrations. 

When, in 1911, the Institute took 
over its three-roomed office suite, 
communications were cheap and good. 
Thus one was able to travel (by horse- 
bus) from Tottenham Court Road to 
Tothill Street for a penny (there was 
even a halfpenny stage along White- 
hall). Postally, remarkable things could 
be done—thus a letter from the Presi- 
dent in Birmingham received at 9 a.m. 
could be answered, the reply (in the 
nearby S.W. District Office) catching 
the 10 a.m. mail so that he received it 
at 2.30p.m. If necessary he could 
send a reply at once, to be received by 
me in my rooms after dinner, thus 
allowing an acknowledgment to catch 
the final night mail for delivery by 
first post in the morning, with all the 
letters under a penny stamp if weighing 
under 4 oz. ! 

We might have remained at Caxton 
House for years, but were summarily 
ejected by the Military in 1916. I 
well recall the fearsome appearance and 
manner of the officer who presented the 
“order to quit”—which I at once 
took to the Admiralty for the President’s 
(Admiral Sir Henry Oram’s) considera- 
tion. Though he could not persuade 
the War Office (which eventually took 
over the whole building) to let us stay, 
he insisted on the Office of Works 
providing the Institute with accommo- 
dation “‘at least as adequate as that 
which it was being forced to relinquish.” 
In the result the Institute gained very 
considerably by the removal. We 
were found a suite of four rooms— 
with an option (later taken up) on four 
more adjacent rooms, thus making up 
the whole of the fifth floor—at 36, 
Victoria Street. The rooms were 
redecorated at Government expense. 
They had until recently constituted the 
flat of a well-known personality, whose 
very large and ornate dining-room, 
with windows from which Buckingham 
Palace could be seen, became a truly 
elegant council chamber. Only one 
thing was missing—the telephone ! 
And that neither the War Office, Ad- 
miralty nor Office of Works could 
supply. However, a neighbour of mine 
at Richmond who used to drive me to 
Westminster each morning in his 
delightful little 8 h.p. “Standard” light 
car, happened to be one of the “‘powers- 
that-be” in the Telephone Service. 
He heard about the missing instrument 
one morning; the next day a gang of 
men began to fit all the telephones we 
required, and a very up-to-date switch- 
board! The increased and better 
accommodation, however, could not be 
effectively used owing to the war- 
depleted staff—only two of us were 
left to deal with a rapidly growing 
membership. Happily, temporary help 
—then in very short supply—was 
forthcoming. The work of preparing 


the Abstracts Section of the Journal 
would have come to a standstill but for 
the assistance given by Mrs. Shaw 
Scott, B.Sc., both at the office and in 
our home; the membership develop- 
ment work was carried out with 
remarkable success by another family 
volunteer, the Secretary’s father, Mr. 
John Scott, J.P. (except when driven 
from his desk in the Council Room by 
the first German raiders whose bombs, 
meant for the Palace, landed in the 
nearby Park!). A retired solicitor’s 
managing clerk, Mr. Meloy, joined us 
at this time, and proved most helpful 
in such varying duties as inscribing 
minutes in Victorian ‘“‘copper-plate’’, 
receiving callers and despatching jour- 
nals. “After serving us faithfully for 
some years, he died, as he would have 
wished—‘‘in harness’’, at the age of 80 
while in a bus on his way to the office. 

At “No 36” we were very comfort- 
able, with room for expansion especially 
when we got possession of the whole 
floor. Our bank was in the same 
building, the Post Office and our 
printers’ office next door, the Army and 
Navy Stores across the road, and—best 
of all—the Iron and Steel Institute, with 
whose officials we had always had the 
closest and happiest relations—was only 
50 yards away. 

I was the Iron and Steel Institute that 
made possible our next move—to share 
the occupation (in 1938) of its splendid 
new offices in Grosvenor Gardens. 
Here we lived in happy association 
until the Institute of Metals became 
the sole occupant, in 1957, of its present 
fine and spacious headquarters in 
Belgrave Square. 

I had no share in the responsibilities 
connected with the latest move—these 
fell on the broad shoulders of my 
successor, Colonel Guillan—for I was 
due for retirement at the end of June, 
1944, when we were still in Grosvenor 
Gardens—with the flying bombs and 
rockets liable to wipe us out at any 
moment. 

The uncertain state of things at that 
time is reflected in my diary (kept 
daily without a break for 60 years), 
the following extract from which, 
describing the day of my departure, 
may perhaps form a fitting conclusion 
to these reminiscences. 

““Fune 30th, 1944—Friday: 
I RETIRE. 

This was my last day at the office, 
for I was due today to retire from the 
Secretaryship of The Institute of 
Metals, which I had held since the 
summer of 1908. As I recorded in this 
diary—and wrote on this very type- 
writer—‘I was the selected candidate— 
one of the 165 applicants—at £200 p.a.’ 
The day was an exciting one as my 
retirement was punctuated by a succes- 
sion of ‘doodle-bug’ explosions both at 
home at Ashtead and in London. 
In the early morning a tremendous 
bang woke us all up; later we heard that 
the machine had ‘gone off’ in Oxshott 
Woods. My pre-breakfast shave re- 
sulted in a small razor cut due to 
another flying bomb—probably on 
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Epsom Common. After a pleasant walk 
across the fields to catch the 8.50 
‘businessmen’s’ train for the last time, 
I got to Victoria Station and my office 
safely. No. 4 Grosvenor Gardens was 
intact but opposite—a real novelty, 
this—was a line of five armoured cars 
driven by and receiving mechanical 
attention from women! I had a high- 
pressure day arranging the multitu- 
dinous details of the change-over. 
Finally, Headlam-Morley took over my 
books, documents and cash—giving me 
a proper receipt! Almost every hour 
as this was going on, flying bombs were 
making themselves a nuisance, shaking 
the solid building and raising clouds of 
dust and smoke across the Park. At 
5.15 all was done, so I sat down and 
wrote a formal letter to the President 
telling him that I had handed over all 
money, keys, books, etc., to the new 
Acting Secretary whose receipt I held. 
And I finished by wishing Dr. Griffiths 
useful and happy years during his 
Presidency. Having said goodbye to all 
the staff—at the same time presenting 
each member with a photograph of 
myself taken this week—I left my 
comfortable room and the splendid 
building where I had worked so happily 
for so many years exactly at 5.30 p.m. 
with the ‘All Clear’ sounding appropri- 
ately. But when I got to Victoria, 
hoping to catch the 5.40 train home, I 
found no trains to Epsom and the whole 
station in a state of chaos. It seemed 
that a bomb that fell when I was 
writing to the President had fallen near 
the station and had upset the trains. 
After a long wait I got a Coulsdon 
train as far as Clapham Junction where 
I changed as I heard that the trains from 
Waterloo to Epsom were running. As 
my Ashtead train came in, a flying 
bomb came straight at us, cutting out 
its engine, and began to dive at 45°. 
We all lay flat till the crash came in the 
goods yard, then scrambled into the 
train! I was home at 7, somewhat 
tired after a busy and exciting day— 
ready for the good dinner that my wife 
had awaiting John and me. Afterwards 
enjoyed the luxury of a fine Havana 
cigar carefully kept for a notable 
occasion. This was it. I could now 
describe myself as “‘gentleman retired’!”’ 


(To be concluded) 





Obituary 
Mr. M. Ferguson 
ig is with great regret that we have 


to record the death of Mr. 
Marmaduke Ferguson, chairman, 
managing director and founder of 
Metal Castings Limited, of Worcester 


Mr. P. H. Muirhead 


ig is also with regret that we learn 

of the death of Mr. P. H. Muirhead, 
C.B.E., who, until his resignation for 
health reasons last January, was 
managing director of Vickers- 
Armstrongs (Engineers) Limited. He 
was a director of Vickers Limited and 
other companies. 
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Research Laboratories 


Aluminium Laboratories Limited: Banbury 


lished in 1936, Aluminium 

Laboratories Limited provide 
technical support for the varied 
operations of Aluminium Limited, one 
of the world’s largest producers of 
aluminium. The Aluminium Limited 
Group comprises over fifty companies 
in countries all over the free world, 
engaged in the smelting and fabrication 
of aluminium, and associated activities 
such as mining, shipping and power 
generation. Such operations, requiring 
materials from scattered sources and 
being dependent on new and growing 
markets, must necessarily be supported 
by extensive and unceasing explora- 
tion, engineering and research, and 
this is provided by Aluminium Labora- 
tories Limited. 

The head office in Montreal co- 
ordinates the exploration and geo- 
logical surveys carried out all over the 
world to ensure adequate reserves of 
raw materials and electric power, and, 
where necessary, it negotiates rights to 
mineral deposits and power. In addi- 
tion, the Engineering Department in 
Montreal has a direct concern in the 
design and construction of efficient 
plant for all phases of the group’s 
operations. New techniques for the 
extraction and fabrication of alu- 
minium are under constant investiga- 
tion by the company’s process experts. 
A third activity managed from 
Montreal is the control of the Group’s 
patent policy and the provision of 
technical advice in the negotiation of 
contracts and agreements. 

At Arvida, in Northern Quebec, a 
laboratory adjacent to the world’s 
largest smelter (operated by Alcan) is 
responsible for research into the fun- 
damentals of ore treatment and the 
extraction of aluminium and mag- 
nesium. Two other laboratories are 
located respectively in Kingston, 
Ontario, and Banbury, in England, 
both being adjacent to large fabricating 
plants. Both these latter laboratories 
direct their attention to problems 
associated with the more efficient 
fabrication and use of aluminium. A 
structural engincering group at Geneva, 
in Switzerland, works on the funda- 
mentals of structural design in close 
collaboration with the Banbury labora- 
tory. 


A CANADIAN company estab- 


Banbury Laboratory 

Work at Banbury may be classed, 
for the purposes of this description, 
under the headings of research, tech- 
nical service, project development and 
information services, all of which are 
directed to the more efficient fabrica- 
tion and use of aluminium. Research, 
which is the biggest single activity, 


includes both applied research and 
more fundamental basic investigation 
into the behaviour of aluminium. Some 
of the latter is closely linked with 
similar work at the universities, in 
which the company takes an interest. 

Technical service is given to asso- 
ciated companies and their customers 
in the solution of problems requiring 
laboratory investigation. This work is 
not confined to the U.K. but includes 
service to associates in Europe, the 
Near East, India, and Africa. Develop- 
ment activities are largely concerned 
with specific projects in the use or 
handling of aluminium, particularly 
those of a more technical nature. The 
information services of various types 
ensure that technical knowledge is 
made available wherever it can be used 
to advantage. 

The scope of the above work can 
best be described by reference to some 
specific investigations. Only a small 
portion of current activities can be 
covered in this manner and _ the 
examples have been chosen, therefore, 
to indicate the diversity of the work 
undertaken. Almost all the projects 
described below are _ co-operative 
efforts in which different specialists 
work as a team, each contributing his 
part to the final solution. In addition 
to collaboration and discussions within 
the Banbury laboratories, there is, of 
course, continuous interchange of 
information with other branches of the 
company and with other scientific 
bodies. Research and development 
programmes are also discussed at 


Casting in the experimental foundry 


frequent intervals with the technical 
staffs of associated companies. 


Research 


Perhaps the most interesting inves- 
tigation in the category of basic 
research is that devoted to alloy 
development. This psogramme was 
set up some four years ago to inves- 
tigate alloy constitution from first 
principles with the object of establish- 
ing a systematic basis for alloy formu- 
lation. It is a long-term project, 
undertaken with some collaboration 
with the universities, and, although no 
radical developments are expected in 
the immediate future, some interesting 
discoveries have already been made. 
Work has been concentrated on the 
study of factors affecting the constitu- 
tional and structural states of alloys, 
and the relationship of these states to 
properties. 

An investigation of great practical 
interest is that concerned with fatigue. 
Measurements are made on conven- 
tional specimens by means of rotating 
cantilever machines, axial load Vibro- 
phores and similar equipment, while 
much work has also been undertaken 
on the fatigue testing of actual struc- 
tural members by induced resonance 
techniques. Attention has been directed 
recently to the fatigue behaviour of 
riveted and welding joints in alu- 
minium, and sufficient information 
obtained to enable a number of design 
recommendations to be made. 

Another research project of funda- 
mental interest is the application of 
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Instron hard-beam tensile testing machine with automatic recorder 


radio-chemical techniques to metallur- 
gical and chemical studies, making use 
of the irradiation facilities provided at 
Harwell. Radiochemical analysis is of 
particular value when handling small 
quantities of material, and has been 
applied to alloy development investiga- 
tions and the study of diffusion. Other 
applications of tracer methods are to 
casting investigations and studies of 
hot and cold rolling. 

Non-destructive testing methods, in 
particular using ultrasonics and eddy 
currents, are under intensive study at 
Banbury, both in their practical appli- 
cation to inspection and because of the 
information they provide which is of 
value in the investigation of internal 
structure. This work requires a study 
of the propagation of waves in alu- 
minium, the correlation of indications 
with internal structure, and investiga- 
tion of the relationship between 
physical and mechanical properties. 
One example of research techniques 
developed from inspection methods is 
the use of damping capacity measure- 
ments as a means of studying 
recrystallization. 

In the field of applied metallurgical 
research, a considerable amount of 
effort is devoted to the study of the 
effect of fabricating variables on metal 
quality. This subject is obviously of 
paramount interest to associated plants, 
who collaborate actively in the work 
and often provide facilitiés for large- 
scale testing. Two important facets 
are the investigation of the effect of 
gas and oxide content, and the study 
of metal deformation during hot and 
cold rolling. Investigations are carried 
out in a model foundry and rolling 
mill, and supplemented when neces- 
sary by full-scale trials. A recent 
addition to the equipment used for the 
study of deformation is a pendulum 


Plastometer used for plane strain com- 
pression tests at high speeds. 


Technical Service 


Help in the solution of immediate 
problems is given to associated works, 
sales companies and their customers. 
Many are of a minor nature, but others 
can be major and long-term investiga- 
tions. A typical example of the latter 
is the work on surface finishing of 
aluminium being carried out at 
Banbury. Although this subject is of 
some interest to fabricating plants, it is 
of very much more importance to the 
customer who is making consumer 
goods from the metal, and much of the 
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service work in this field is directed 
towards providing advice and operat- 
ing data on various commercially prac- 
ticable aluminium finishes. The most 
important finishes on which work is 
currently proceeding are anodizing and 
vitreous enamelling. Colour anodizing 
for architectural purposes is creating 
much interest at the present time, and 
the aluminium suppliers are con- 
cerned that only satisfactorily anodized 
material should be used for this pur- 
pose. Consequently, much work has 
been carried out, in conjunction with 
the Kingston laboratories, on finishes 
for architectural work, culminating in 
a set of recommendations for the pro- 
duction of anodized and dyed work 
which can be guaranteed for ten years 
or more. 

Vitreous enamelling as a finish for 
aluminium has only recently become 
prominent, largely as a result of the 
development of lower melting point 
glazes. Highly satisfactory enamels are 
now available in this country and 
North America which appear to give a 
finish at least as satisfactory as that 
which has been available for many 
years on steel. Potential uses for 
aluminium finished in this way include 
exterior and interior architectural sur- 
faces, and domestic equipment and 
appliances. 

Other finishes under investigation 
include “bright anodizing,” particularly 
for automobile trim, and variations on 
chromic acid anodizing which seem to 
have unusual and interesting possi- 
bilities. 

Another form of technical service is 
the development of techniques for 
welding aluminium, and the training 
and instruction of welders. Although 
welding is a quick and simple process 
with aluminium, the technique ‘is not 
yet as.widely known as, say, the arc 
welding of steel, because of the very 
recent development of the shrouded-arc 


Ultrasonic inspection of plate by an immersion-coupling technique 
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Metal finishing laboratory with tanks for chemical and electro-chemical finishes. On the left 
is a Fadeometer for testing colour anodized parts 


processes that are most satisfactory 
on aluminium. 

For some years past, welding schools 
have been maintained at Kingston and 
Banbury, where operators and super- 
visors from industry are given an 
intensive course of instruction in 
aluminium welding. The course is 
essentially practical, and the welding 
shop is equipped with a wide range of 
modern apparatus. Welding experts 
from Banbury also travel widely in the 
U.K. and Europe, providing assistance 
and training on construction sites. 

Welding machinery and methods, 
and the properties of welded joints, are 
also closely studied to ensure that the 
company 1s kept in the forefront of 
welding technology. In particular, the 
strength of welds is being investigated 
under static and fluctuating loads to 
establish design data for structural 
joints. 


Project Development 


Although the responsibility for 
developing the uses of aluminium rests 
primarily with the fabricating and 
trading companies in the Aluminium 
Limited group, a number of specific 
developments have been assigned to 
Aluminium Laboratories Limited for 
intensive study. These, in general, are 
projects requiring a large degree of 
laboratory support for their successful 
prosecution. 

One of the most interesting of these 
is the application of aluminium to 
canning, which has been under study 
for a number of years. During that 
tume methods of can manufacture have 
been evolved, together with satis- 
factory lacquers for internal protection, 
and a number of large-scale packing 
tests have been conducted in many 
parts of the world. It is now true to 
sey that the use of aluminium for food 
canning presents little or no technical 


difficulty, and that increase in usage is 
almost entirely a matter of economics. 

Another project at Banbury, which 
is shared with the laboratories in 
Kingston, is the study of electrical uses 
for aluminium, one of the oldest and 
largest fields of application. A major 
investigation in this field at Banbury 
has been into methods of soldering 
aluminium conductors, and this has 
now been solved so completely that a 
joining problem no longer exists in 
aluminium cables. Other studies have 
included the protection of aluminium 
cable sheaths against damage, the 
design and application of accessories 
for overhead lines, and methods of 
terminating aluminium aircraft cables. 
At the present time, attention is being 
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directed to other uses, such as windings 
for rotating and_ static machines 
including transformers. 


Information Services 


The research and development work 
which has been described in outline in 
the foregoing is only of value when its 
results are generally known and 
applied.. Much attention is paid at 
Banbury to methods of promulgating 
information both within the company 
and to other associated concerns. A 
department concerned solely with fab- 
ricating methods has the responsibility 
for ensuring that Group companies are 
supplied with all the available technical 
information necessary for their pro- 
duction operations, and that skilled 
assistance is provided where necessary. 
It also interprets the results of research 
and development where these are likely 
to be of practical value in improving 
manufacturing efficiency. 

The technical information services 
provided by the Library and Publica- 
tions Division are other important 
sources of information. The former, 
which has one of the largest collections 
of classified information on aluminium 
in the world, deals with enquiries from 
many places, and provides biblio- 
graphies, literature references and 
translations as a matter of routine. 
Publications work includes assistance 
to research workers in the preparation 
of reports and Papers, as well as the 
publication of research bulletins and 
other technical documents, and a 
writing and advisory service for other 
group companies. 

Interchange of information and ideas 
amongst the staff is encouraged by 
frequent informal colloquia at which 
different aspects of the work are 
explained and critically discussed. On 
a larger scale, a similar idea is applied 
to dissemination of information within 
the Group. 


Impact extrusion tests are carried out on a Herlan P8 press 
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General Electric Company Limited: Wembley 


HILST it is impossible within 

the compass of this article to 

describe in detail the work of 
the Research Laboratories of the 
General Electric Co. Ltd., at Wembley 
as a whole, an account can be given 
of the services of the metallurgy 
department and some details of its 
accomplishments and the current 
research projects. 

To the metallurgical research worker 
the broad scope of the electrical 
engineering industry produces a great 
diversity of problems associated on the 
one hand with prime movers and heavy 
electrical equipment, and on the other 
with lighter equipment, domestic 
appliances and _ industrial heating, 
together with many specialized items 
and components which involve the use 
of the electron in its bound, free, or 
semi-liberated states. 


High Purity Metals 


For many years there has been 
extreme interest in the presence and 
nature of impurities in metals, and this 
interest is likely to continue for a very 
long time. The industry tends to 
demand increasingly rigid specifica- 
tions for the trace impurities, and 
research on the effects of their 


Apparatus for zone refining copper rod in experimental work on high-purity metal. 
is melted by direct radiation from a tungsten ribbon 


By N. L. HARRIS, B.Sc., F.Inst.P. 


presence has been coupled with the 
development of special analytical 
methods for their identification and 
quantitative determination. The manu- 
facture of electric lamps; valves, and 
many other electronic devices involves 
the production of vacuum-tight seals 
between the glass of the envelope and 
metal leads connecting the assembly 
within the device to an external circuit. 
The seal must be free from excessive 
tension or compression, a condition 
requiring matching of the expansion 
coefficients of the glass and metal, 
together with the formation during the 
heating and fabrication of the seal of 
an adherent metal oxide which will be 
“wetted” by the molten glass. Copper 
has been extensively used for the 
purpose, its high ductility accommo- 
dating residual stresses when the 
differential glass-metal expansion is 
comparatively large. The recent 
development at the laboratories of a 
high expansion copper-matching glass 
has greatly lessened this problem. The 
requirement of an adherent oxide layer 
remains, however, and its formation is 
influenced by trace elements such as 
phosphorus and arsenic. Phosphorus 
in excess of 0-003 per cent is sufficient 
to promote a loose, flaky oxide which 


The zone 





is quite unsuitable for glass sealing 
purposes. 

Work is in progress on the zone- 
refining of copper to give an impurity 
level below that which can be detected 
by chemical analysis. The degree of 
purification is judged by drawing a 
wire from the ingot and measuring 
resistivity at liquid helium tempera- 
tures in a specially designed cryostat. 
This method eliminates the major con- 
tribution to resistivity, as measured at 
normal temperatures, of the thermal 
vibration of atoms, leaving only the 
effects of lattice distortion, which are 
a function of the impurities them- 
selves. Extremely pure tantalum is 
also being prepared by volatilization in 
the solid state of its interstitial im- 
purities (largely oxygen, nitrogen and 
carbon) in a high vacuum. The degree 
of purity is judged by variations of the 
mechanical properties, in particular 
the hardness of the specimen. 


Magnetic and Rectifier Materials 


Magnetic materials are used exten- 
sively, not only for permanent magnets 
but also for telecommunications work, 
in this case as so-called soft magnetic 
materials, in the form of pressed 
powder cores of iron or nickel-iron, the 
particles insulated from each other by 
a plastic or refractory cement. The 
necessary high permeability and 
extremely low hysteresis loss depend 
upon the soluble impurities, such as 
carbon, sulphur and nitrogen in the 
metal powder, and also on particle 
solidity and crystal size relative to 
particle size. Research has concen- 
trated on achieving low impurity 
content and porosity, with a large 
crystal size associated with a critical 
degree of strain after appropriate heat- 
treatment. 


The influence of impurities is 
equally significant in the magnetic 
properties of the electrical sheet steel 
used extensively in prime movers, 
heavy transformers, etc. Carbon, 
sulphur and nitrogen are present in 
solution, together with up to 4 per cent 
of silicon, and may markedly increase 
the hysteresis loss factor. Industrial 
processes have been evolved which 
achieve the necessary low content of 
non-metallic impurities, largely through 
wet hydrogen processing under strongly 
decarburizing conditions. Carbon is 
reduced to less than 0-002 per cent, 
and the sulphur and nitrogen content 
significantly lowered, to produce aniso- 
tropic transformer steel sheet having a 
very low hysteresis loss factor in a 
preferred direction. 
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Semi-conducting rectifier materials 
are peculiarly sensitive to the presence 
of certain impurities. Copper-based 
power rectifiers using Chile copper 
have a much greater efficiency than 
those made from Ontario metal, an 
effect undoubtedly due to minute 
traces of impurities, but not yet fully 
resolved. In the more topical semi- 
conductor rectifiers made from ger- 
manium and silicon, the performance 
of the device is determined by the 
nature of an impurity which is deliber- 
ately introduced (either as an electron 
donor or an electron acceptor) in con- 
centrations measured in parts per ten 
million. 


Tungsten 

Much of the fundamental research 
on tungsten has been associated with 
its use in incandescent lamp filaments, 
for which its high melting point 
and low vapour pressure make it 
particularly suitable. It operates at 
temperatures greatly exceeding its 
recrystallization temperature and must 
be stable throughout life. Unless the 
crystal structure of the heated wire is 
closely controlled, grain growth over 
the entire cross-section will develop, 
slip will occur along grain boundaries 
due to the weight of the metal, and 
eventual failure due to sag and local 
overheating will result. The solution 
lies in restraining grain growth by the 
introduction of thoria, or in using 


tures around 4°K 


zone is melted by means of an electric arc 





Right—Apparatus for measuring the conductivity of metals at tempera- 


Below—Zone refining apparatus for purifying molybdenum bars. The 


additives which promote exaggerated 
grain growth and rapidly establish a 
large permanent grain structure on 
flashing. The coiling of the wire 
enhances the effect so that the crystals 
each occupy several turns. The mech- 
anism of the enhanced grain growth is 
not understood, and the associated 
research involves studies of grain 
boundaries and the identification of 
the residual additives. 

Particle size distribution, shape and 
porosity, with their effects on the 
uniform dispersion of the additive and, 
therefore, its efficacy, are subjects for 
continual investigation. 


Filamentary Cathodes 


The emissive cathode of radio valves 
may be a fine nickel wire only 0-0004 in. 
in diameter, kept taut by spring 
tension to eliminate microphonic inter- 
ference, and operating at 750° to 
800°C. Structural stability and a 
crystal size small in relation to wire 
diameter are both important. Additives 
in solution, such as aluminium, mag- 
nesium or titanium, chemically reduce 
the strontium or barium oxide coatings 
to provide the thermionically emissive 
surface. Special techniques have been 
evolved to provide these additives in 
the desired form and concentration. 
High temperature stability and strength 
are approached by alloying with cobalt 
or tungsten, and enhanced by the 
presence of stable precipitates such as 
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oxides. Studies of the solid-solubility 
and diffusion rates of the additives 
have assisted to increase the effective 
life of the cathode. The problems and 
requirements for high temperature 
strength approach those of the range 
of materials used in high temperature 
turbines. 


Turbine Materials 


The development of the gas turbine 
during the last decade has demanded 
materials to withstand in service ever- 
increasing stresses and temperatures, 
and the electrical engineering industry, 
as a manufacturer of prime movers, 
has been closely associated with the 
considerable extension of metallurgical 
research involved. Satisfactory opera- 
tion under stress at high temperatures 
requires extreme structural stability, 
without which premature failure due 
to creep and fatigue is more likely to 
occur. Significant advances have been 
made in producing high-temperature 
creep-resisting alloys by powder metal- 
lurgy methods, and the properties of 
these sintered alloys compare very 
favourably with the equivalent alloy in 
the wrought condition. Titanium 
alloys have been produced in this way, 
using titanium hydride as the starting 
material. 

Experience in the lamp and valve 
fields has contributed to the study of 
problems which involve the inclusion 
in high temperature alloys of such 
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stable intermetallic compounds as 
refractory oxides, nitrides, borides and 
silicides. The research metallurgist 
faces a need for fundamental data 
regarding the free energy, solubility in 
basic metals and alloys, etc., of such 
compounds, and has_ considerable 
scope for studies of methods of intro- 
ducing the materials in the preferred 
highly dispersed state. A method of 


strengthening materials at high tem- 
peratures is to introduce into the 
lattice insoluble hard particles which 
confer resistance to deformation. To 
study the mechanism of this process, 
copper alloys are being prepared in 
which oxide particles have been pro- 
duced by internal oxidation. 

A different class of materials is 
found in the silicides, borides and 
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carbides of the transition elements. 
Their high melting points make them 
potentially valuable as high-tempera- 
ture materials, but brittleness limits 
their use at the present time. In 
studying this problem particular atten- 
tion is being paid to the bonding forces 
between the metallic and non-metallic 
atoms. 
(To be concluded) 


British Aluminium Company Ltd: Gerrards Cross 


N interesting history attaches to 
the forty acres of open parkland 
and the buildings that house the 

Research Laboratories of the British 
Aluminium Company Ltd. at Chalfont 
Park, Gerrards Cross, Buckingham- 
shire, but space prevents its relation 
here. Acquired by the company in 
1944, the main building contains some 
fifty rooms, which are used as adminis- 
trative offices, library, stores, canteen, 
guest rooms, and laboratories con- 
cerned with relatively clean operations 
such as physical chemistry, physical 
metallurgy, physics, photography, and 
glass-blowing. In making the conver- 
sion, the greatest care was exercised 
to retain the character and atmosphere 
of the old house. The former stables, 
squash court, orangery, and other out- 
buildings house the fitting shop, and 
groups concerned with analytical 
chemistry, finishes, and corrosion, and 
because there was more latitude in the 
manner of conversion they proved well 
adaptable to their present uses. Exten- 
sions, grouped in and around the 
Italian Garden, have subsequently 
been built, to accommodate spectro- 
graphic analytical research work, 
instrumentation, small pilot plant, 
ceramics, casting and foundry work, 
fabrication processes, and welding and 
other jointing methods, and techniques 
resulting from the increasing use of 
aluminium in structural and marine 
engineering. 

All the laboratory research work 
needed by the company is housed at 
Chalfont Park excepting that dealing 
with the electrolytic reduction process, 
which is conveniently located at the 
company’s reduction factory at Kin- 
lochleven, and with certain aspects of 
anodic and other surface treatments, 
which is located in the laboratory 
attached to the company’s Warrington 
rolling mills. 

Although the research groups within 
the laboratory were initially built up 
around the special skills and inclina- 
tions of the leading staff rather than 
around particular aspects of the com- 
pany’s processes, the distinct nature of 
the different fields has led to the clear 
definition of the fields of work of the 
larger groups. There is, however, 
considerable flexibility within and 
between groups, and new groups are 


set up, if necessary at the expense of 
existing groups, when the trends of 
research change. 


Physical Chemistry 


The Physical Chemistry Group is 
actively concerned with the numerous 
general and physical chemical prob- 
lems that arise in the wide sphere of 
the company’s interests, including the 
operation of the Bayer process, the 
applications of calcined and hydrated 
alumina, the utilization of by-products, 
alternative methods of producing 
alumina and aluminium, the produc- 
tion of aluminium powder and paste, 
and of aluminium salts. 

Although the Bayer process has been 
worked for fifty years, there are still 
some aspects of its fundamental 
chemistry that are not fully under- 
stood.! Research is proceeding on the 
mechanism of decomposition, particle 
growth of aluminium hydrate, the 
growth of alpha-alumina crystals dur- 
ing calcination, and the inter-relations 
between the various hydrated and 
anhydrous aluminas.” 

New bauxite deposits are constantly 
being discovered and survey samples 
have to be examined in the laboratory 
to assist the production staff to 
evaluate the deposits and to arrive at 
the most efficient processing condi- 
tions. Such examinations involve the 
determination of extractable alumina, 
the settling properties of the mud, the 
likely behaviour in the process of the 
combined and free silica present in the 
ore, and the nature and disposal of 
impurities introduced into the process. 

Work is proceeding on the calcina- 
tion of alumina, mainly with a view to 
improving or modifying the properties 
of the alumina used for particular end 
uses. Thus the procedure that gives a 
satisfactory alumina for use as a reduc- 
tion furnace feed may not be identical 
with that for producing a satisfactory 
alumina for use in a refractory body 
such as a spark plug. Amongst the 
significant properties are the nature 
and amount of the impurities, indi- 
vidual crystal size, and average size 
and size distribution of the tiny 
aggregates of individual crystals. These 
in turn are dependent on such factors 
as the size and size distribution of the 
hydrate, the temperature and time of 


calcination, the method of calcination, 
and the presence of catalysts (mineral- 
izers) during calcination. 

Special ceramic bodies and shapes, 
and protective ceramic coatings, are 
required in connection with researches 
and for works use. A sub-division of 
the Physical Chemistry Group” is 
responsible for work of this nature. 


Physical Metallurgy 


The metallurgical laboratories were 
first established in Warrington in 1918, 
and since then the company has had 
a continuing interest in the phase 
equilibria occurring in alloy systems 
based on aluminium. The experi- 
mental methods include optical micro- 
scopy, thermal analysis, electrical 
resistivity, X-ray diffraction, diffusivity 
studies, and gas measurements. The 
results of work on the following 
systems have been published: Al-Fe, 
Al-Si, Al-Fe-Si;3 Al-Fe-Si-Cu;* Al- 
Mg-Si;> Al-Mg-Fe;® Al-Ni-Si, Al-Ni- 
Fe;? Al-Mn, Al-Mn-Si, Al-Mn-Fe;° 
Al-Fe-Si, Al-Mn-Si-Fe;? Al-Mg-Si- 
Fe;!° “Al-Cu-Mn;'! Al-Cu-Mg;?? 
Al-H;'3 Al-Na-Si.14 Data have also 
been obtained (unpublished) on the 
solid solubility relationships in the 
Al-Ca and Al-Fe-Si systems using a 
diffusion technique.'5 

The X-ray diffraction apparatus 
includes a Philips X-ray diffractometer 
consisting of a highly _ stabilized 
generator, a Geiger counter mounted 
on a spectrometer, and associated 
counting circuits and chart recorder. 
This equipment allows quantitative 
measurements to be made, and the 
possibilities of making quantitative 
analyses of the mixtures of fluorides 
present in reduction furnace electro- 
lytes are being explored. It is used for 
the estimation of grain size, direction- 
ality, temper, and for the identification 
of small samples, particularly of non- 
metallic materials. 

The electron microscope has been 
applied to a number of metallurgical 
and allied problems. In one investiga- 
tion, electrical resistivity measurements 
were used in conjunction with the 
optical and electron microscopes, to 
follow the changes in structure which 
take place when aluminium-1-25 per 
cent manganese alloys are processed 
from semi-continuously cast blocks to 
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sheet. These observations were then 
related to the recrystallization be- 
haviour of the alloys, which was 
followed by means of X-ray diffraction 
photographs.!617 The electron micro- 
scope is also being used to study the 
effects of changes in composition and 
heat-treatment conditions on the course 
of precipitation in aluminium-copper- 
magnesium-zinc base alloys.!®1%:2° 

Work is in progress on the further 
refinement of super purity aluminium 
by the zone melting process. The 
properties of this very pure material 
which, for instance, recrystallizes below 
room temperature, are being studied. 

Equipment is available for deter- 
mining the electrical and _ thermal 
properties, at both room and elevated 
temperatures, of alloys and of materials 
used in reduction furnace construction. 
Methods have also been developed for 
measuring the optical and heat reflec- 
tivities of a range of surface finishes, 
and these results are used to assess the 
relative thermal behaviour of roofing 
materials. 

Close attention is given to the 
various problems arising from gas 
absorption in aluminium and its alloys, 
in both the liquid and solid states, 
since this reflects in the quality not 
only of castings but of rolled and 
extruded products. Techniques have 
been evolved for the determination of 
hydrogen by the hot extraction 
method?! and an instrument has also 
yeen developed for the direct measure- 
ment of the hydrogen content of 
nolten metal.?* 


Fabrication 

The work of the Fabrication Group 
overs the main processes of semi- 
ibrication as practised in the com- 
any’s factories, such as rolling, extru- 
on, and tube drawing. Work is also 
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proceeding on deep drawing, impact 
extrusion, annealing, heat-treatment, 
and alloy development. 

Work is in hand, in collaboration 
with the company’s factories, on rolling 
mill instrumentation, while on _ the 
laboratory fully instrumented mill, a 
programme of work is being under- 
taken to study the behaviour of hot 
and cold rolling oils. In this work, the 
lubricity of the oils is determined by 
roll load measurements, under closely 
controlled conditions, while the equally 
important staining properties are 
assessed by means of a test developed 
for the purpose. In this way, the 
relative merits of various additives and 
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of commercially compounded oils can 
be judged more accurately and econo- 
mically than by means of works trials. 

The Group is also studying some of 
the more practical aspects of the 
extrusion process and the underlying 
causes of brittleness in the aluminium- 
magnesium-zinc alloys.?° 


Mechanical Properties 


The Structural and Mechanical Test 
Laboratory is equipped to carry out a 
wide variety of static and dynamic tests 
on both material specimens and small 
prototype structures. For example, 
tensile and hardness tests are carried 
out over a wide range of temperatures, 
giving valuable information, not only 
of the mechanical properties, of alloys, 
but of the mechanism of flow and 
fracture at widely differing tempera- 
tures. The formation and propagation 
of cracks under static and fatigue load- 
ing are of interest in many structural 
applications, and it has been shown 
that the formation of self-propagating 
cracks in certain alloys is dependent 
upon both the strength of the material 
and the test temperature. 

Welding is rapidly becoming one of 
the most important methods of build- 
ing large aluminium structures, and 
studies of the fatigue strength of fillet 
and butt joints are producing useful 
design data. The development of 
improved jointing techniques has 
received emphasis in recent years. 
Inert-gas metal-arc welding techniques 
have been described,?* the effects of 
weld defects have been assessed,?* and 
the economics of welding have been 
considered.?5 In conjunction with an 
equipment manufacturer, special auto- 
matic inert-gas metal-arc welding 
apparatus has been developed for ship- 
yard and workshop operation. 


(To be concluded) 
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URING and after World War IT 

the production facilities at 

the Greenwich Works of the 
Telegraph Construction and Main- 
tenance Co. Ltd. were so severely 
taxed that a new factory became 
essential. Not only was careful atten- 
tion given to its design and layout, but 
the opportunity was taken to install 
new equipment, enabling the most up- 
to-date techniques to be employed in 
production. 

The factory is situated on a site of 
about 12 acres and the buildings cover 
an area of 150,000 ft?. The offices and 
research and development laboratories 
occupy an area of approximately 
20,000 ft?. The main shop is 440 ft. 
long by 240ft. wide, and consists of 
two central bays, each 80 ft. wide, and 
two side bays, each 40 ft. wide. By 
virtue of the reinforced barrel vault 
roof design, there are no columns in 
the two central bays, and consequently 
it has been possible to lay out the 
plant in accordance with manufac- 
turing requirements, without restric- 
tion due to interfering columns, a very 
considerable advantage in a _ semi- 
heavy engineering works. The factory 
has ample natural lighting and ven- 
tilation, and efficient artificial lighting. 
Low pressure steam from modern oil- 
fired boilers is employed for heating. 

An interesting feature of the services 
is the closed circuit water system. 
Water in the new town is expensive, 
and approximately 2 million gal. are 
required per week. Considerable 


economy has been effected by the 
system which incorporates an artificial 
pond, forming an artistic feature of the 
foreground of the factory. Water from 
the pond is pumped into a steel 
pressure vessel under air at a pressure 
of 501b/in?. This provides a constant 
head and, after use in the factory 
plant, the warm water drains to an 
underground sump, from which it is 
pumped to the pond for cooling. 

About 50 different alloys are pro- 
duced in the factory, the main con- 
stituents of which are commercially 
pure metals such as nickel, copper, 
iron, manganese, molybdenum, cobalt, 
etc. Where a melting technique calls 
for master alloys, these may either be 
produced at the works or purchased 
as such. 


Melting 

The general melting plant consists 
of vacuum and open coreless induction 
furnaces up to 10cwt. capacity, fed 
from motor generator sets. In the case 
of the vacuum furnaces, ingots are cast 
in the furnace chamber under vacuum. 
Open furnaces are poured into (dles, 
from which the ingots are teemed. 
Uphill teeming of ingots is employed 
for certain alloys. Adequate feeding 
and minimum cropping of ingots is 
achieved by the use of exothermic hot 
tops. Beryllium-copper alloys are 
melted in gas-fired tilting crucible 
furnaces, housed in a special building 
where all the necessary precautions are 
taken to avoid health hazards asso- 
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ciated with melting of beryllium 
bearing alloys. 


Hot Working 

After suitable preparation, ingots are 
preheated for hot working im an induc- 
tion heating unit. This unit has three 
separate stations and supplies an ingot 
at the hot working temperature 
approximately every 10min. Apart 
from minimizing oxidation, this method 
of preheating avoids contamination 
from products of combustion. Both 
these aspects are of major importance 
with the class of alloy being handled. 
The ingots are rolled in a 3-high 
cogging mill either to 6 in X2 in. slabs 
for strip or 17? in. squares for bar, 
section or wire. The slabs are trans- 
ferred directly to a 3-high hot strip 
mill, where they are hot rolled out to 
strip down to }in. thick. The 1} in. 
squares are reheated and rolled in a 
4 stand 3-high cross country mill to 
bar, section or rod, down to ‘Ye in. 
diameter. 

Oxide is removed from the hot rolled 
strip by passage through a continuous 
sodium hydride descaling bath, fol- 
lowed by mechanical removal of the 
reduced oxide by rotating scratch 
brushes. The clean strip is bright 
annealed in a continuous roller hearth 
furnace in a burnt ammonia atmos- 
phere. In the case of rod, the oxide 
is removed in a batch sodium hydride 
descaling bath, followed by flash 
pickling to remove the reduced oxide. 


Cold Working 

Cold breakdown is carried out on 
2-high and 4-high mills, finishing roll- 
ing on 2-high, 4-high, and cluster 
mills. Batch furnaces with an atmos- 
phere of cracked ammonia are used 
for intermediate bright annealing for 
the heavier gauges, and vertical and 
horizontal strand annealing furnaces 
in an atmosphere of cracked ammonia 
for the thinner gauges. Two finishing 
mills call for special mention. One is 
a Sendzimir mill, built by W. H. A. 
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Robertson, of Bedford, with elec- 
tronically controlled fore and back 
tension, rolling finished strip in the 
gauge range 0-020in. to 0-0005 in. to 
very close thickness tolerances. The 
other is a specially-designed 4-high 
mill with very small work rolls capable 
of rolling strip down to 0-0002 in. thick. 
Rohn type cluster mills are also used. 

The main output of wire is 0-036 in. 
or larger diameter, and consequently 
the wire drawing plant is largely 
devoted to the production of these 
sizes from the +s in. diameter hot 
rolled rod. It consists of 4 and 8 block 
dry drawing continuous machines, 
intermediate bright annealing being 
carried out in strand annealing fur- 
naces in an atmosphere of cracked 
ammonia. Although a few fine wire 
drawing machines are available, most 
of the fine wires are produced by sub- 
sidiary and other companies. 

Strip is slit to the required width in 
rotary gang slitters, and a considerable 
proportion of the output of the factory 
is supplied to subsidiary and other 
companies in this form. One section 
of the factory is, however, devoted to 
the manufacture of all sizes of clock- 
spring spiral cores in Mumetal, H.C.R. 
and Radiometal, and a metal-working 
section to the production of a wide 
variety of Mumetal screens formed by 
pressing and/or welding. Owing to 
the critical nature of the heat-treat- 
ment to develop optimum magnetic 
properties, special furnaces have been 
developed for this operation. 


Inspection and Control 

Before processing, all heats are sub- 
jected to chemical analysis and other 
methods of examination to ensure that 
they conform to specification. Close 
technical control is exercised through- 
out the production operations, and the 
finished material is passed to the 
inspection section for final examina- 
tion of surface quality, magnetic and 
electrical characteristics, mechanical 
properties, deflection coefficients, etc., 
in accordance with specification. A.I.D. 
and Admiralty bonds are under the 
control of this section. 

In any organization whose business 
is the production of special-purpose 
materials, research and development 
work are essential to progress, and at 
the new Telcon Works some 20,000 ft? 
of floor space has been allotted to 
laboratories carrying out work in the 
fields outlined in the following 
description. 

The exploitation of progress in 
metallurgical science necessitates trials 
on a pilot production scale, and the 
general metallurgy laboratories are 
equipped with this aspect in mind. 
The plant embraces melting, hot work- 
ing, cold working, and heat-treatment 
equipment of a very comprehensive 
nature. Facilities are available for 
experimental production of new alloys 
in the form of castings, strip, wire, etc., 
and the close liaison between these and 
other laboratories ensures efficient 
translation of theory into practice. 

Examinations which may be carried 
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out in the field of physical metallurgy 
are wide in scope and include those 


concerned with micrographic and 
crystallographic structure. The com- 
prehensive equipment of the physical 
metallurgy laboratories is in accord 
with the wide range of alloys produced 
by the Metals Division. 

In the field of magnetism, all D.C. 
characteristics, including normal in- 
duction curves, hysteresis loops and 
incremental permeability, can _ be 
determined with high accuracy. Facili- 
ties are available for the investigation 
of special characteristics, e.g. the 
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Above left : Four-high cold rolling mill 


Above : Four block tandem wire drawing machine 
Below left : Slitting strip 
Below : Vertical continuous strip heat-treatment plant 


relation between temperature and 
magnetic quality, direction and mag- 
netic quality, and measurement of flux 
densities in the region of 25 kilogauss. 
Properties under A.C. conditions are 
measured with high precision elec- 
tronic instruments, and include the 
magnetization curve, dynamic loop, 
power loss and inductance in the range 
from power to radio frequency. 

The laboratories are concerned with 
investigations to maintain and develop 
the high quality of precision resistance 
wires and tapes, and special equip- 
ment has been developed for the 


measurement of very low temperatur¢ 
coefficients of resistance. 

Stress - strain curves, enduranc« 
characteristics, hardness and impact 
strength are investigated in the mech 
anical laboratories, in which specia 
machines are developed to investigat 
specific characteristics as investiga 
tions require. 

The analytical laboratories ar 
equipped to carry out and develop 
techniques for the determination © 
not only the more common elements, 


(Continued on page 393) 
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J. Stone and 


Company 


(Charlton) Ltd. 


By R. J. M. PAYNE, B.sc., F.1.M. 


ROM small beginnings in 1831, 
F the business of Josiah Stone, of 

Deptford — initially concerned 
with the supply of copper nails and 
other minor fittings for boats—has 
grown into the J. Stone Group of 
Companies of to-day, having interests 
in the electrical, marine, railway, 
textile, and general engineering fields. 
The marine and metallurgical interests 
of the Group are the concern of 
J. Stone and Company (Charlton) 
Limited, who, besides supplying as 
finished products their own specialities, 
particularly marine propellers, serve 
the Group as a whole and engineering 
industry generally as a source of high- 
grade non-ferrous metal components. 
The interests of the Charlton company 
are predominantly, but not exclusively, 
in castings, and it is with the foundries 
that the present article is mainly con- 
cerned. The works and offices are 
situated on the river bank at Charlton, 
London, S.E., and, together with a 
sports ground, occupy a total space of 
29 acres. 

As would be expected with foundries 
serving so many fields, a wide variety 
of castings is dealt with. These 
include a fair proportion of ordinary 
run-of-the-mill engineering castings, 
but the company has always had a 
leaning towards those categories 
demanding the greatest expertize, on 
which they can bring to bear their 
considerable technical resources and 
specialized experience. Marine pro- 
pellers —components calling for the 
highest skill, technical ability and 
experience in design and manufacture 
—fall within this category: these pro- 
pellers, whether of fixed or controll- 
able pitch, are made up to the largest 
sizes, and the company is known 
throughout the world in this connec- 
tion. In the foundries handling 
copper-base, magnesium-base and alu- 
minium-base alloys, too, a considerable 
proportion of the total production is 
taken up with materials and with types 
of castings which require particular and 
skilful attention, and are generally 

‘garded as “difficult.” High strength 
-rasses and bronzes, high conductivity 
copper and copper alloy castings, 

ecial purpose magnesium-base and 
aiuminium-base alloys, such as are 


Special purpose machine for facing and boring the boss of a large marine propeller 


called for by the aircraft industry, are 
specialities of the company and fall 
within this classification. 


Propeller Foundry 

This foundry is probably the largest 
and most modern of its kind in the 
world. It serves for the production of 
solid propellers, for the blades and 
bosses of built-up propellers of fixed 
pitch, and for the blades and bosses of 
controllable pitch propellers up to the 
largest sizes. The total area covered 
by this foundry, including that allo- 
cated to chipping, machining, dressing, 
balancing, and _ other _ operations, 
amounts to 77,250ft?. This foundry 
and the methods used in the casting, 
machining and finishing of marine 
propellers, was described in detail in a 
Paper presented to the International 
Foundry Congress held in Florence in 
1954,’ and nothing more than a sketch 
of the plant and of the process used 
will be given here. 

The propeller foundry is distin- 
guished by particularly good working 
conditions. The concrete floor, coupled 
with the use of sand/cement mixtures 
(Randupson process) leads to a greater 
degree of cleanliness than is usual in 
foundries, and the height of the build- 
ings and good lighting contribute to 
the favourable impression that is made 
on visitors. 

The largest propellers are, for 
reasons of safety and to keep down the 
overall height, cast in large pits, while 
smaller propellers are moulded and 
cast at prepared sites on the foundry 
floor. Sand/cement mixture is brought 
to these in skips from the centrally- 
placed sand mixing and reclamation 
plant. In general, the number of 


propellers of a given size which may 
be called for is small, and, in con- 
sequence, the use of patterns is 
uneconomic. Mould surfaces for blade 
and boss are, therefore, developed by 
a combined use of the strickle board 
and by hand methods. Assembled 
moulds are bolted down and reinforced 
to withstand the considerable hydro- 
static pressure, are force-dried in situ, 
and the runner-box added ready for 
casting. 

Melting is carried out in oil-fired 
reverberatory-type furnaces ranging 
individually in capacity from 7 to 
30 tons and with a total capacity of 
92 tons. The alloys most generally 
used are either high-tensile brasses 
(“manganese bronzes”) or Stone’s 
complex copper-manganese-aluminium 
“Novoston” alloy. Where called for, 
castings may be made in other classes 
of alloy, eg. regular aluminium 
bronzes, although the better foundry 
properties of “Novoston” make this 
the preferred material. 

New material of all classes is 
charged in the form of pre-made and 
analysed ingot and, as would be 
expected from considerations of the size 
and cost of the product, the greatest 
possible care is taken to ensure that at 
casting time the metal is of correct 
composition and in its best condition 
metallurgically. Gas tests, chemical 
analyses, microscopy and the examina- 
tion of fractures of samples taken from 
the furnace and cast under standard 
conditions provide the required infor- 
mation. Furnaces are tapped into 
ladles and the metal conveyed to the 
mould by the main foundry cranes. 
After casting, the free surface is 
covered to prevent heat loss, and 
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additions of feeding metal made at 
appropriate intervals. 

After stripping from the mould, the 
runner and head are cut off and the 
boss bored in large special-purpose 
machines. Other special - purpose 
machines are provided for the planing 
of the driving face of the blades, where 
the shape of the propeller allows this 
to be done. 


Bronze Foundries 


The foundries referred to _ here 
occupy a space of 36,600 ft? and are 
divided into two distinct sections. The 
first of these is concerned with metal- 
making and the manufacture of billets 
for forging and other working pro- 
cesses. The second is a sand foundry 
in which machine, bench and flocr 


Left: Five-bladed 
marine propeller in 
**Novoston’’ alloy. 22 
feet diameter. Finished 
weight 31 tons 


Beiow: Stein & 
Atkinson 2-ton rotary 
furnace used for mak- 
ing copper-base alloys 


moulded castings of a general character 
(propellers excluded) are made. 

The metal foundry is concerned 
with the manufacture of ingot metal 
mainly for consumption in the pro- 
peller and general bronze foundries. 
The alloys handled include the high- 
tensile brasses, aluminium bronzes, 
and the proprietary “Superston” and 
“Novoston” alloys, all these being 
This 


made from virgin materials. 
foundry was originally equipped with 
800 lb. and 1,000lb. oil-fired tilting 


furnaces, but to increase output, 
improve economy, and at the same 
time to provide better control over 
quality, the foundry has been re- 
equipped with two 2-ton Sklenar 
furnaces and a 2-ton Stein and 
Atkinson rotary furnace, each capable 
of producing four heats per normal 
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working day shift. Forging billets up 
to 13in. diameter X 25in. long, and 
weighing up to } ton, are also cast in 
this foundry by the Durville process, 
the metal being directly alloyed in oil- 
fired tilting furnaces: forging billets 
weighing up to three tons are cast in 
the sand foundry for reasons of con- 
venience. Ultrasonic equipment is 
available for the examination of such 
billets and for testing generally. 

The sand foundry comprises 
machine, bench and floor moulding 
sections. Castings up to about four 
tons in weight are made in this 
foundry and facilities exist in the 
propeller foundry for the manufacture 
of even heavier castings when called 
for. Considerable use is made of the 
CO. process, both for the manufacture 
of cores and moulds, the carbon 
dioxide being provided from I.C.I. 
liquefiers (each holding 100 Ib. dry ice) 
and being piped to working sites. On 
the machine moulding side, a semi- 
synthetic type of sand is used, while 
on the bench and floor the conven- 
tional Mansfield/Erith mixture is 
employed. An electronically-controlled 
Coleman-Wallwork automatic mould- 
ing machine (the Coleman-Wallwork 
Company is a member of the J. Stone 
Group), capable of turning out 100 
moulds/hr., is notable among other 
pieces of moulding equipment. 

The melting shop is divided up into 
two bays, and is equipped with 350 lb. 
pit furnaces and tilting furnaces of 
capacity of 250 1b. to 600 1b.; in addi- 
tion, a 3501lb. and a 600lb. Sklenar 
furnace are installed. All these fur- 
naces are oil-fired. The normal fettling 
facilities are available; wide use is 
made of abrasive wheels for the 
removal of heads and runners in view 
of the difficulties of cutting the 
materials handled by other means. 

In this foundry, castings are 
made in all the well-known copper- 
base alloys, as well as in special 
alloys, such as chromium copper. 
The company has always specialized 
in high-strength alloys and has made 
high-tensile brasses for over 70 years, 
and high-strength aluminium bronzes 
since the first decade of the century. 
The “Superston” alloys — proprietary 
alloys based on the copper-manganese- 
aluminium system—and noted for 
their high-strength, resistance to cor- 
rosion, corrosion-fatigue and erosion, 
are also cast in this foundry. These 
alloys which, apart from advantages 
as seen from the user’s viewpoint are 
also distinguished by their good cast- 
ing characteristics, are now being 
widely used instead of aluminium 
bronze for high-duty components; they 
also replace stainless steel for many 
applications. High-conductivity copper 
castings (conductivity more than 97 
per cent I.A.C.S.) are another speciality 
of this foundry. 


Reference 
1 J.M. Langham; Foundry Trade fournal, 
1954, 97, 1986. 


(To be concluded) 
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Northern Aluminium Company Lid: Banbury 


ARLY in 1955 it was announced 
E by the Northern Aluminium 

Company Ltd. that a programme 
of modernization had been started with 
the object of raising the output of sheet 
and strip by several hundred tons a 
year, and generally increasing the 
efficiency of the plant. The Rogerstone 
Works had already been expanded and 
remodelled in 1950, when a continuous 
strip mill was opened to roll building 
sheet, foil stock and light-gauge strip 
products. A modernized Banbury 
Works, with a larger and more power- 
ful hot mill capable of rolling ingots 
of over a ton in weight, would 
efficiently complement this range, pro- 
ducing, as in the past, a high propor- 
tion of high-strength alloys for use 
in aircraft production and _ other 
industries, as well as sheet for motor 
bodywork, circles for holloware, and 
slugs for impact extrusion, to name 
only a few applications of the 
“common” alloys. 


Melting Facilities 


Fundamental to the raising of pro- 
duction was the improvement of 
remelting facilities. This was achieved 
by converting to oil-firing all the main 
remelting furnaces, which were pre- 
viously coke-fired. There are now 
five of these, ranging in capacity from 
20,000 to 30,000 lb. each. 

Four of the furnaces are of the latest 
design, with their own charging equip- 
ment; two of them each incorporate 
two gas-fired holding baths of 10,000 Ib. 
capacity, and the other two have each 
a single holding bath. As is now fairly 
common practice in the industry, 
though only a few years ago it was an 
innovation, the metal is poured direct 
to the casting unit from the holding 
bath, which is loaded from the main 
bath by syphon. The fifth furnace 
was the first of the old coke-fired units 
to be converted to oil and, unlike the 
other furnaces, has not been rebuilt. 

All four rebuilt furnaces, which are 
in line, are charged by means of a “Ski- 
wracker” crane; this handles the bin 
containing the load, which it deposits 
into a hydraulically-operated charging 
machine. One of these machines, 
specially designed by the company, is 
attached to each furnace. 

To realize to the full the economies 
of the sheet mill modernization scheme, 
it was essential that the casting units 
should be capable of producing 200 Ib. 
ingots. These are 72in. long, 36 in. 
wide and 8 in. thick, and are cast by 
the semi-continuous process, which is 
now generally adopted. A number of 
ingots can be cast simultaneously, 


Charging one of the oil-fired remelt furnaces, of 20,000 Ib. capacity, by means of a ‘Ski-wracker’ 
crane which deposits the load from the scrap bin intoa specially designed hydraulic charging 


machine 


and in the case of cylindrical billets for 
extrusion, up to 16 of these, of 83 in. 
dia., have been poured together, pro- 
ducing a cast of 8,000 lb. 

Scalping, to remove the cast surface, 
was previously done by lathes which 
were well capable of handling ingots 
weighing half-a-ton. However, since 
the larger hot mill rolls ingots more 


than twice as heavy, the lathes have 
had to be replaced by a special scalping 
machine. This, the first of its kind to 
be manufactured in Britain, by John 
Holroyd and Co. Ltd., will handle 
ingots up to 72in X 54in X 10in., 
weighing 14 tons, scalping both sides 
of ten ingots an hour. It takes the 
place of 11 lathes, although one or two 


This view of the Holroyd scalper shows a 4-ton ingot clamped in position, using two of the four 


hydraulic clamps only, and ready for scalping. 


hand side of the picture 





The centrifuge oil remover is visible on the left 
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Lifting an ingot from the newly-installed pit-type preheat furnace of Swindell-Dressler design. 


The crane, including the joists, is all-aluminium 


of these are being retained to handle 
odd sizes. 

In addition to the scalping machine 
itself, with its travelling worktable, the 
unit includes an ingot loading table, a 
scrap conveyor and crusher, and a 
centrifuge oil remover. These combine 
to make the scalping operation fully 
automatic from the time the ingot is 
placed on the loading table, enabling 
it to be turned over after one side has 
been machined, and ensure that the 
swarf is continuously removed from 
the cutting tools, crushed into easily 
manageable pieces and rid of oil that 
would interfere with its re-use. 


The cutting head, which is suitable 
for machining both “hard” and “soft” 
alloys, comprises 32 roughing and two 
finishing tools set on a 5 ft. pitch circle 
diameter revolving at a speed of 245 
r.p.m. The ingot, held by four 
hydraulic clamps, crosses the cutting 
head at a speed variable from 5 to 
15 ft/min. according to alloy, the depth 
of cut, which can also be varied, 
generally being about x¢ in. 

An electrically-controlled grab, which 
delivers the ingot to the loading table, 
after it has been sawn to size, also 
removes it from the scalper, and there 
is an ingenious arrangement on the 


The first stage in the production of aluminium sheet is the hot rolling of a pre-heated cast slab. 
Shown here is the 72 in. reversing hot mill 
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table that turns the ingot over when 
the first side has been scalped. 

Preheating of the ingot, following 
scalping, takes place in an electrically- 
heated pit-type furnace which has been 
installed to replace two of the tunnel 
type fired by gas. The new furnace, 
of Swindell-Dressler design, has six 
chambers, each of 600 kW rating, with 
air passing through it at a rate of 
40,000 ft?/hr., circulated by two elec- 
trically-driven fans, making twelve in 
all. Each chamber will hold 20 one- 
ton ingots and its temperature is pre- 
cisely controlled. 

The ingots are moved in and out of 
the furnace by a two-ton “stiff-legged” 
crane (with a rotating grab) which was 
built by Richards-Wilcox (Canadian) 
Ltd.; it is all-aluminium, including the 
beam. 

In addition to the pit-type furnace, 
which has been installed to preheat 
ingots for the new hot mill, there are 
two of the tunnel type, which are being 
retained to serve a second, smaller, hot 
mill that has been in use for exactly 
20 years. During this time it has been 
the starting point of two main rolling 
lines for wide strip and flat sheet. 


Sheet and Strip Rolling 


The hot mill that has been replaced 
was a three-high non-reversing mill 
which was laid down to serve the 
whole of the sheet mill wi.cn the works 
opened in 1931, but in recent years it 
was chiefly used to provide slab for the 
narrow-strip line. In its place there 
has now been installed an 84 in. wide 
2-high hot mill, driven by a reversing 
D.C. motor rated at 1,450 h.p., com- 
pared with the 1,000 h.p. of the 
previous mill. Previously in use at the 
Rogerstone Works, it has been reno- 
vated and ancillary equipment added, 
notably + ingot- and _ slab-centring 
manipulators, an ingot turning post, 
and extensions to the live tables, as 
well as a second Ilgner generator set. 
An additional feature is a roller- 
conveyor which forms the link between 
the preheat furnace and the hot mill 
loading table, and across which the 
beam from a “magic eye” regulates the 
flow of ingots to the mill. 

On leaving the mill, which is not yet 
in production, the hot-rolled slab will 
be passed through a 7 ft. shear and an 
edge trimmer, both newly installed, 
then stacked by a special machine. A 
laterally-moving conveyor, sunk below 
ground level and designed to handle 
lengths up to 80ft., next conveys the 
stack of slabs to a spot where it can 
be picked up by crane for the next 
operation. Strong alloy slab is passed 
to an annealing furnace, whilst the 
“common” alloys are left to cool off 
before the next reduction. 

Cold-roughing was previously carried 
out on a pair of 2-high narrow-strij 
mills (after the slab had been slit), bu: 
these are being replaced by a singl 
84 in. wide 4-high mill, now under con 
struction. This will roll the slab in th 
flat, passing it backwards and forward 
between the rolls until, at the require! 
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gauge, it is ejected on to a 450 ft. long 
run-out table, at the end of which it 
will be coiled or cut into lengths. To 
make room for the loading of 80 ft. 
slabs on to the loading table, it has 
been necessary to remove two of the 
stanchions supporting the roof and to 
redesign the roof members, intro- 
ducing a much heavier beam to carry 
the roof and crane rail over a 90 ft. 
long unsupported span. 


The coil will next pass to a rebuilt 
2-high 60 in. wide strip mill, which is 
the principal finishing mill, and pos- 
sibly to one or other of several existing 
and unmodified strip mills. 


Although this new rolling line is not 
yet at work, sheet and strip production 
continues on the second rolling line, as 
it has done throughout the whole of 
the four-year period of modernization, 
in spite of the fact that modifications 
are still being made to some of the 
equipment that forms part of it. 

The hot-mill serving this line is a 
Brightside 2-high reversing mill, 72 in. 
wide, which handles ingots half-a-ton 
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The A.P.V. 


in weight that are transferred to the 
infeed table by a mechanical charger 
from a pair of gas-fired preheat 
furnaces. After end-shearing at the 
end of the outgoing table, the slab is 
again either annealed or left to cool, 
according to alloy, prior to cold 
roughing. This takes place on a 4-high 
coiling mill, which has been so used 
for many years, and on a similar mill 
which has been temporarily modified 
to take a new cone unwinder, bridle, 
and upcoiler on the outgoing side. For 
finishing, there is a 2-high mill, which 
was a unit in the original line of pro- 
duction but has recently been modified 
to take flood-lubrication; coil that is 
to be made into fiat sheet undergoes 
preliminary finishing on this mill and 
is then cut up prior to final rolling on 
one of nine flat-sheet mills. These are 
the remnant of a line of 15 roughing 
and finishing mills which, with screw- 
downs operated by large handwheel or 
automatic setter, once formed a dis- 
tinctive feature of the Banbury sheet 
mill. 

Re-arrangement of the mill, and par- 


Company Ltd. 


By L. R. PARKES 


OMPLETED in 1956 = and 
( occupying a site of some 18} 

‘acres, the new metal working 
plant of The A.P.V. Company, at 
Crawley, Sussex, is the culmination of 
48 years’ pioneer and development 
work by the company, first in the 
welded fabrication of aluminium and 
subsequently in copper, nickel, and 
tainless steel. 

The company was founded in 1910 
by Dr. Richard Seligman to carry out 
the autogenous welding of aluminium 
in this country under a licence obtained 
trom Swiss patentees. It opened its 
first works in an old malthouse at Point 
Pleasant, Wandsworth, where, in the 
years that followed, the works grew, 
piecemeal, to cover an area of three 
acres on this site. 

During and immediately following 
the second world war, the company 
entered a period of such rapid growth 
that the existing works at Wandsworth 
scon became inadequate, and addi- 
tional works were acquired wherever 
they could be obtained under the 
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ticularly the installation of the long 
run-out table, has necessitated the 
re-siting of much equipment, and, 
indeed, the transfer of an adjacent 
engineering department to another 
part of the works. The circle mill, 
which is the destination of a large 
proportion of the sheet and plate 
produced at Banbury, has been moved 
from a site near the middle of the sheet 
mill to an extension built on to the 
north side of the works. Here, in a 
spacious, well-lit bay, a large number 
of roller-fed circle-punching machines, 
circle-cutters and automatic high-speed 
slug-punching machines are operated, 
chiefly by female labour. 


The department for the heat- 
treatment of sheet products has under- 
gone no major change in the present 
re-organization. Strong alloy sheet 
and strip are solution treated in three 
electrically - heated salt baths, and 
artificially aged, as necessary, in elec- 
trically-heated air furnaces in the 
adjacent extrusion bay. 


(To be concluded) 


Cutting a sheet on the Oliver Shearing Machine 


restrictive conditions then existing. At 
one time, seven separate works were in 
operation. 

Under such conditions, efficient 
organization of production was difficult 
while expansion on existing sites 
proved impossible. It was, therefore, 
decided to build the present works in 
the new town of Crawley, Sussex, 


where all service facilities existed and 
housing accommodation was available 
for the company’s employees. The 
project began in 1949 and was carried 
out in three stages, the engineering 
shops and foundries being the first to 
be completed, followed by the fabricat- 
ing shops and, finally, the main office 
building. 
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Aluminium hydrogenator 42 ft. long by 10 ft. 6 in. diameter. The thickness is 13 in. tapering 
to 2 in. 


The fabricating division, centrally 
situated in the works, consists of three 
bays, each 700 ft. in length. The largest 
bay, devoted to heavy fabrication, is 
60 ft. wide, the remaining two being 
40 ft. wide. At the present time about 
300 men, mostly skilled, are employed 
in the division, where materials rang- 
ing in thickness from } in. for stainless 
steel up to, in special circumstances, 
6 in. for aluminium are handled. While 
work in these bays consists largely of 
“one-off” jobs, and automation in flow 
production cannot, therefore, be 
applied to a very great extent, con- 
siderable attention has been paid to 
the handling of semi-finished and 
completed products. Two 15-ton 
capacity gantry cranes and 17 wall type 
hoists, each of 20cwt. capacity, are 
installed in the main bay. The remain- 
ing bays are served respectively by 
one 5-ton and two 5-ton gantry cranes. 
In addition, fork lift trucks are used 
extensively on the floor for the move- 
ment of small components. 


Materials Preparation 


Drawn from the stores situated at 
the south end of the shops, material 
passes to the marking-out bays and is 
subsequently cut by means of rotary 
shears, guillotine or high-speed friction 
and band saws, followed by folding or 
forming. A number of interesting 
machines are installed for these duties, 
including an Oliver shearing unit 
capable of profile cutting up to 1 in. 
thick mild steel and 4 in. thick stainless 
steel. This is supplemented by a 
guillotine which will cut stainless steel 
plate up to }in. thick and aluminium 
up to #in. thick. Since automatic 
welding methods (essential both for 
quality and productivity in the long 
run) are employed on an increasing 


scale, edge preparation is a particularly 
important feature and two new 
machines have recently been installed 
to achieve the necessary high degree 
of accuracy. They are a Hugh Smith 
edge planer, which will take plate up 
to 30ft. in length, and a set of pinch 
rolls capable of rolling plate right to 
the edge. 

Other machines in the plate forming 
bay are a Craig and Donaldson 150-ton 


Spinning a dished end for a vessel 
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brake press for bending stainless steel 
plate up to %in. thick to a maximum 
width of 12ft., and an oil-operated 
100-ton open gap press for forming 
spherical radii and for dishing 1 in. 
thick copper or aluminium and } in. 
thick stainless steel. This machine is 
also used for stretching and straighten- 
ing any material which has been dis- 
torted in fabrication. Operation of the 
press calls for a high degree of skill 
both in the manipulation of the work 
and in the pressure applied, profile 
gauges being used for checking the 
contours formed. For miscellaneous 
cold pressing work, a 100-ton Hollings 
and Guest four-column oppress is 
employed. 


Welding 

Owing to the nature of the work 
carried out in the A.P.V. Fabrication 
Division, most of the welding has, in 
the past, been done manually. A 
number of automatic processes have 
now been adopted, however, and are 
referred to later. For manual work, 
several types of mobile unit are avail- 
able, including Argonaut, Sigma, A.C. 
argon-arc, and a D.C. motor generator 
set. In addition, there are 15 booths 
in which argon-arc or metal arc 
welding can be carried out. Although 
the majority of the work is now 
assembled by the inert-gas shielded 
process, some metal arc welding and 
gas welding is employed for certain 
purposes. 

For aluminium fillet welding, 
generally, it has been found that the 
argon-arc method is best employed for 
thicknesses up to in. and the self- 
adjusting arc process—Argonaut or 
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Sigina—for metal of }in. and over, 
provided the weld can be backed. For 
the larger type of butt welded joint, 
involving material up to 4 in. thick, a 
double operator argon-arc root run is 
completed by Argonaut or Sigma or, 
alternatively, the joint may be welded 
from one side with a self-adjusting arc 
unit, using an edge preparation with 
a heavy root face to prevent excess 
penetration, followed by chipping out 
of the reverse side and completion of 
the weld by the same process. 

With the double argon-arc pro- 
cedure, two operators work simul- 
taneously from opposite sides of a 
vertically-arranged joint, one generally 
feeding the wire while the other 
controls penetration. 

Positioning of the work, dependent 
upon shape and size, is obtained by 
one of a number of power-driven 
positioners, which vary from simple 
turning rolls to manipulators for 
handling vessel ends and irregularly 
shaped components. 

Since the move to Crawley there has 
been a rapid increase both in the size 
of vessels and the thickness of the 
material required to be handled. This 
is particularly evident in the case of 
aluminium, and is commensurate with 
the more recent developments in 
the chemical, petroleum and nuclear 
energy industries. Not only have size 
and gauge increased, but in many 
instances metals of 99-5 per cent or 
99-8 per cent purity have been required, 
and extremely high standards for weld 
quality and dimensional tolerance have 
had to be observed. In order to meet 
these demands, and at the same time 
to maintain an economic speed in 
fabrication, the A.P.V. Company has 
adopted two of the newer welding 
processes — automatic Argonaut, an 
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Circumferential welding of a nuclear reactor core tank in 99.5 per cent aluminium at Crawley 


automatic inert gas shielded metal arc 
process, and a Lincoln Electric sub- 
merged arc welding unit. With the 
former machine, it is possible to lay 
down aluminium welds at nearly twice 
the rate (in terms of pounds of metal 
deposited per hour) than is possible 
with manual Argonaut welding. The 
new unit is used in conjunction with a 
special welding boom and trolley, con- 
sisting of a 20ft. vertical pillar to 
which is attached a horizontal boom 
10 ft. long. This can be raised from 
almost ground level up to full height. 
Set alongside the boom is a trolley 


Machining an 11 ft. diameter tank end on the Stirk gap lathe 































running on rails, on which is mounted 
a set of powered rolls. Longitudinal 
seams are laid down by a head set on 
the boom with the trolley moving along 
its track, while circumferential welds 
are obtained by rotating the rolls with 
the trolley stationary. 

The boom can be set either inside 
or outside the vessel to be welded, and 
is now being used to carry out a major 
proportion of the work on aluminium 
vessels thicker than } in. 

For final machining and finishing of 
vessels and plant, three machines are 
employed, other than portable wheel 
grinders and allied power tools. To 
achieve an absolutely smooth finish on 
welds in aluminium or copper vessels 
for dairy and food applications, seams 
are flattened on a Fraser and Chalmers 
weld rolling machine. The throat 
depth of this unit is 7 ft. 6 in. and work 
up to 12ft. diameter can be handled. 
The rollers, which are radiused to 
prevent marking of the material, can 
be swivelled to accommodate longi- 
tudinal as well as_ circumferential 
seams. 

For machining heavier vessels and 
sections, a Stirk gap lathe has been 
installed. This machine, which can 
handle sections up to 13 ft. 6in. in 
diameter and components up to 24 ft. 
in length, can be employed to prepare 
vessel ends and to machine complete 
tanks where necessary. The Stirk lathe 
has proved of particular importance in 
the fabrication and machining to very 
close tolerances of the heavy gauge 
aluminium reactor core tanks which 
have passed through the shops during 
the last three years. Finally, there is 
a Niles horizontal boring machine, 
which is used to machine outlets in 
tanks and vessels. 


(To be concluded) 
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Enfield Rolling Mills Limited: Brimsdown 


IGHT subsidiaries, in addition to 

the main company, form the 

group controlled by Enfield 
Rolling Mills Ltd., whose main works 
at Brimsdown adjoin the River Lea, on 
a 25-acre site. Up this waterway, the 
heavy raw material is brought to the 
works by barge, loaded directly from 
ships at London Docks. 

The subsidiaries are: Enfield Copper 
Refining Company Limited; Enfield 
Rolling Mills (Aluminium) Limited; 
Enfield Zinc Products Limited; Hollo- 
way Metal Roofs Limited; London 
Zinc Mills Limited; W. E. Martin and 
Company Limited; Watliff Company 
Limited; and Aston Chain and Hook 
Company Limited, but it is with the 
Brimsdown factory that this article is 
concerned. 

The mills are arranged to run west 
from the river, towards the main 
despatch area for deliveries in the U.K. 
by road. Exports and customers with 
premises on the London river are 
served by returning barges. 


Refinery 

The present copper refinery was 
built in 1939. It produces high con- 
ductivity wirebars, billets and cakes to 
B.S.S.1037 and 1036 in any size 
required. Alloys cast include high- 
speed machining copper containing tel- 
lurium, silver-bearing coppers, and 
phosphorus deoxidized copper. 

The refinery has two melting fur- 
naces—one a 175 ton capacity oil-fired 
reverberatory furnace which completes 
a charge every 24 hr. The second 
furnace is also oil-fired, but has a 
capacity of 6 tons; about seven charges 
are made in 24 hr. 

The raw material for the furnaces is 
mainly blister copper from the mines 
in Northern Rhodesia and Chile, and 
process scrap from the other depart- 
ments. 

Wirebars are cast on a “Walker” 
wheel (Fig. 1) into 14 three-pocket 
moulds.. Cakes and billets are side 
cast in water-cooled copper moulds 
fed by 5-ton capacity oil-fired portable 
holding furnaces. The copper moulds 
are themselves cast in the refinery, and 
finally machined in E.R.M.’s own 
workshops. 

Output from the refinery is between 
62,000 and 68,000 tons a year, approxi- 
mately one-half wirebars and one-half 
cakes and extrusion billets. 


Brass and Alloy Foundries 


Production from the brass foundry, 
which is attached to the refinery, is at 
present wholly absorbed by the sheet 
mill. Hot rolling slabs, 24 in X 3} in. 
X 40 in., are cast in water-cooled book 
type moulds. There are five Ajax 
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Wyatt low-frequency induction fur- 
naces, two of 1,200 1b. capacity, three 
of 1 ton capacity. Charges are made 
up only from the firm’s own copper and 
brass process scrap, with the addition 
of virgin metals. The principal alloys 
cast are 90:10, 85:15, 70:30, 67:33, 
63:37 copper-zinc and 62:18:20 copper- 
nickel-zinc (nickel silver). 

In the alloy foundry, production is 
mainly of special alloys for the resist- 
ance welding electrode department. 
Melting is carried out in four oil-fired 
300-lb capacity crucible furnaces, or in 
two oil-fired 1,500-lb. Morgan crucible 
tilting furnaces. The alloys include 
chromium - copper, cobalt - beryllium- 
copper, copper-nickel-phosphorus, and 
cadmium-copper. 


Resistance Welding 

This department’s main production 
for the resistance welding industry is 
in the form of machined parts, castings, 
spot welding tips and seam welding 
wheels, and drawn bar and sections. 

Pneumatic hammers, forges and 
furnaces, and considerable ancillary 
equipment, are used in production. 


Continuous Casting 

The “Encon” continuous casting 
plant went into operation in Septem- 
ber, 1956, for the production of 
continuously-cast phosphor bronze and 
gunmetal tubes and rods. In addition, 
cast stock suitable for further proces- 
sing to rod, bar, tube, strip and wire 
in the wrought bronze alloys is pro- 
duced. This is the only plant of its 
type in the U.K. Bronze alloys can be 
cast to a wide variety of exact shapes 


Fig. 1—The_ wirebar 


casting wheel 





and sizes, eliminating, or greatly reduc- 
ing, loss through machining, and the 
material has extremely consistent 
properties derived from the process. 
Any of the B.S.S.1400 alloys can be 
produced by this continuous casting 
process. The two principal alloys are 
the PB.1 alloy (tin not less than 10 per 
cent, phosphorus not less than 0-50 per 
cent, copper remainder) and the special 
alloy designated LB.510 (a general 
purpose leaded bearing bronze—tin 
43-53 per cent, lead 9-10 per cent, 
phosphorus 0-015 per cent approx., 
copper remainder). 


Copper Rod Mill 

Between one-half and three-quarters 
of the U.K. market for hot rolled 
copper wire rods is supplied by the 
Enfield copper rod mill. Its material 
is high conductivity copper wirebars 
from the refinery and imported high 
conductivity electrolytic wirebars. 

The mill, which is largely mech- 
anized, produces a variety of sizes of 
round rod at a production rate of 22 to 
30 tons/hr. 

The loading bay is fed by Ransome 
Rapier fork-lift trucks carrying 6-ton 
loads of wirebars from the wharf; 
the refinery’s wirebars are delivered by 
rail bogies. A Telpher crane feeds the 
two loading platforms of the Wellman 
oil-fired pre-heating furnace, which 
has electric pusher rams. 

Seven passes are given to the wire- 
bar in the roughing, intermediate and 
auxiliary rolls, seven more in the finish- 
ing train to produce 7s in. diameter 
rod, and nine for }in. rod. The sec- 
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Fig. 2—General view of the sheet mill _ 


tions are alternately squares and ovals 
until the final round. All the passes 
up to the finishing train and all the 
squares on the finishing train are 
repeated automatically. Hand tonging 
is still used for two ovals in producing 
’s in. rod, and three for } in. rod. 

The rod is run from the finishing 
train to five automatic coilers, and 
thence by slat and hook conveyors to 
the quenching tank and beyond for 
cropping, inspection, binding, weigh- 
ing and despatch. 

The capacity of the rod mill is 
100,000 tons/year on two shifts. 


Drawing Mill 

The drawing mill, which dates from 
1928, produces a wide variety of drawn 
sections in high conductivity copper 
and copper alloys, principally for heavy 
electrical plant and switchgear. The 
straight lengths range from 12 in X 2 in. 
rectangular busbars, heavy angle and 
channel busbars, rods and hexagons, 
to very small strips and commutator 
sections. Transformer winding tapes, 
earthing strip, and the smaller com- 
mutator sizes are produced in coil. 

The raw materials for the drawing 
mill are obtained from three sources. 
Small sections are produced from 
various sizes of rod which are hot 
rolled from wircbars in the copper rod 
mill. Intermediate sizes are extruded 
from billets cast in the copper refinery. 
Very large busbars are sawn from plate 
which has been hot rolled in the sheet 
mill. 

The smaller extrusion press has a 
capacity of 500 tons and is served by 
a gas-fired billet heating furnace. Sizes 
up to 3 in. in width are produced here 
from 44in. diameter billets weighing 
up to 100lb. The larger press, by 
Fielding and Platt, has a 74 in. diameter 
breach and a capacity of 1,500 tons. 
The normal billet weight is 200-300 ib., 


and these are heated in a 1,000 kW 
Efco normal frequency induction 
furnace. This type of furnace ensures 
very rapid heating and keeps oxide 
scale formation to a minimum. Good 
quality strip is thus ensured for the 
drawing operations which follow. 

After pickling in hot sulphuric acid, 
and washing in water and an antacid 
oil, coils are drawn down on horizontal 
bull blocks or on disc blocks. Straight 
lengths are drawn to length from 
heavyweight coils on a range of draw- 
benches. Two of these benches are 
fitted with automatic shears. Both 
roller and hydraulic straightening 
machines are used. Intermediate 
annealing is provided by a Stein and 
Atkinson oil-fired muffle furnace. at 
this stage, and bright annealing for the 
later stages. 

Extrusion and drawing dies are 
made both by conventional shaping 
and milling in the annealed condition 
before final heat-treatment and grind- 
ing to size, and by the spark erosion 
method in the fully heat-treated 
condition. 

In addition to high conductivity 
copper, the mill also produces a range 
of bars and sections in high-speed 
machining copper, and in other high- 
conductivity copper alloys. 


Sheet and Strip Mill 


The mill for sheet and strip (Fig. 2) 
has been in production for some 26 
years, and occupies approximately two 
acres. 

Its raw material is copper made in 
the refinery and supplied mainly in 
standard cakes of approximately 
1,000 lb. For exceptional orders, cakes 
of up to 7,000 lb. are rolled. The other 
raw material is brass made in the 
foundry and supplied in cakes of 
approximately 800 Ib. 

All metal is hot rolled on a 2-high 
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reversing mill after the cakes have 
been pre-heated in an oil-fired furnace. 
The bulk of hot mill production is 
taken off in two standard widths, 26 in. 
and 39in., as full-length plates for 
milling, or as coil, or as sheared blanks. 

Get ready rolling is done cold on 
4-high strip miils (Fig. 3) and a 
Sendzimir mill. Finishing rolling is 
done mainly on 2-high mills. 

Annealing equipment includes batch 
type muffles and a continuous coil 
furnace which are oil-fired; electric 
bell type furnaces; electric continuous 
sheet furnaces, and an electric con- 
tinuous strip furnace and pickling unit. 

The ancillary plant includes a slab 
miller, flatteners, presses, guillotine 
and rotary shears and washing units. 

All pickling is done cold, the pickling 
liquors being continuously circulated 
and regenerated. 

All rolls are ground in a nearby bay. 

Internal transport is by overhead 
cranes, and by electric and fork-lift 
diesel trucks. 

The capacity of the mill is about 
25,000 tons/annum. 

Great emphasis is laid on producing 
standard sheets of 4 ft xX 2 ft. and 
6 ft X 3 ft, in all tempers and alloys. 

Coiled strip is supplied from 0-002 in. 
thickness upwards. Sheets and circles 
are produced up to 6ft. wide. 

Zinc Mill 

Started in 1933 and expanded in 
1935 with the acquisition of London 
Zinc Mills Limited, the zinc mill 
(Fig. 4) now trades under that name as 
a wholly-owned subsidiary of Enfield 
Rolling Mills Limited. 

The mill produces sheet, strip, 
plates, anodes, extruded shapes and 
sections, wire for metallization and 
wire for brake and clutch linings, zinc 
and copper engraving plates, and 
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Fig. 3—One of the 4-high mills for cold rolling strip 


various special rolled zinc products for 
the shipbuilding industry. 

The raw materials come largely from 
the Commonwealth countries, but 
some supplies also come from 
European sources. 

Zinc slabs are cast from oil-fired and 
electric furnaces on casting wheels. 
These slabs are broken down hot on a 
roughing mill, then rolled in packs to 
finished gauge. 

Strip is rolled on a 2-high strip mill 
which draws its stock from _ the 
roughing mills. 

The wire mill consists of a Properzi 
casting machine fed from an oil-fired 
and an electric induction furnace. The 
casting machine casts a triangular sec- 
tion rod which is fed directly into a 
15-stand rolling mill, which produces a 


Fig. 4—The zinc mill 






hexagonal sectional wire rod. This 
wire rod is then drawn on conventional 
wire-drawing machines. 

Extruded bar shapes and sections 
are made from billets cast in the zinc 
foundry. 

The capacity of the zinc mill is 
approximately 16,000 tons per annum. 


Aluminium Department 


The aluminium department dates 
from 1939. It was established in col- 
laboration with Karl Schmidt of 
Neckarsulm for the production of 
secondary aluminium ingots. The 
Brimsdown Works of Enfield Rolling 
Mills (Aluminium) Limited nowadays 
produces mainly impact extrusions and 
slugs for extrusion, and is comple- 
mentary to the Bradford Works, which 
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produces aluminium alloy ingots to 
standard specifications. Some casting 
still goes on at Brimsdown. 

Presses of from 80 tons to 1,000 tons 
capacity enable aluminium extrusions 
to be made from about 0-2 in. diameter 
up to 4-75 in. diameter, and in lengths 
of up to 14 in. in the greatest diameter. 
Square, rectangular and other shapes 
are also produced. 

Copper, and certain of the brasses, 
are now being impact extruded, though 
the market is not yvi large. 

The tendency now, with the fuller 
appreciation of what the process can 
incorporate in manufacture, e.g. lugs, 
bosses, fluting of wall, etc., is for 
more complex extrusions to be called 
for. 

Current products cover many 
branches of the general engineering 
field, the motor car and motor cycle 
accessory industry, radio and elec- 
tronics, office machinery, special type 
containers of large diameter, lighting 
fittings, and many other industries. 


Service Departments 


The company has to be as self- 
supporting as possible because of its 
location, and the maintenance depart- 
ments are very fully equipped with 
heavy machine tools. 

The electrical, plumbing and joinery 
work of the factory is each centralized 
in its Own section, and the stores, 
though scattered, are under the one 
control. 

The laboratory is divided into 
chemical, physical and spectrographical 
sections, where routine tests of all 
kinds are done on incoming materials, 
intermediate and finished products. 
No fundamental research is done, but 
specific problems in the works are 
investigated in addition to the normal 
control ‘of products. 

Each productive department has its 
own sales and cost-accounting section. 
Financial, accounts and statistics, time 
study, and labour departments are, 
however, centralized. 
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(continued from page 382) 


such as vanadium, beryllium, cobalt, 
molybdenum, etc., but also less well 
known elements often added in small 
quantities to enhance the properties of 
the alloys. Quantitative spectrographic 
analytical techniques are employed, as 
well as absorptiometric, potentiometric 
and conventional wet chemical 
methods. 

The physics laboratory handles the 
investigation of physical characteristics 
which do not come within the purview 
of the other laboratories, such as the 
thermal expansion of Invar and Telco- 
seal glass-to-metal sealing alloys; the 
deflection and force characteristics of 
the thermostatic bimetals; the high- 
temperature life characteristics of 
heat-resisting alloys; and the particle 
size and shape of metal powders. 

As a result of the work carried out 
in the laboratories during the last few 
years, the following materials are now 
being produced: Super-Mumetal—a 
magnetic material with the highest 
permeability of any commercial alloy; 
Special Radiometal—a Radiometal 
with a greatly improved permeability; 
thin strip for magnetic applications 
with a thickness down to 0-00025 in.; 
Supermendur and 24 Permendur— 
modified Permendurs—the former with 
enhanced magnetic characteristics, the 
latter with increased ductility and 
greater machinability, although some- 
what lower magnetic quality than the 
standard alloy; Vicalloy—a ductile per- 
manent magnet material for instru- 
ments where magnets of intricate form 
are required; magnetostrictive alloys; 
Telconal—a resistance alloy compar- 
able with Telconstan but containing 
no nickel; new thermostatic bimetals 
with enhanced corrosion resistance; 
Telconic—a resistance alloy for elec- 
trical heating containing a lower pro- 
portion of nickel than Pyromic and 
Calomic; copper-base electrical alloys 
and nickel-base high - temperature 
strength alloys—vacuum melting and 
casting has conferred markedly im- 
proved properties. 


Precision Casting 


Sankey-Telcon, a company owned 
jointly with Guest, Keen and Nettle- 
folds Ltd., occupies a separate building 
of some 5,000 ft? area. The building 
is subdivided into three main sections 
—the toolroom, the pattern and mould 
making shop, and the foundry. The 
drawing office and radiographic inspec- 
tion are temporarily housed in the 
laboratory block, pending extension of 
the Sankey-Telcon buildings. Sankey- 
Telcon is concerned with the produc- 
tion of precision castings by the 
Mercast process. This is a “lost 
mercury” process, in which the patterns 
are made by the solidification of 
mercury in a master die. The mercury 
patterns are then coated with refrac- 
tory to form the mould, and the 
mercury allowed to melt and drain 
from the mould cavity. After firing, 
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iron-, copper-, aluminium-, or mag- 
nesium-base alloys, as required, are 
cast into the moulds. The low volume 
expansion of mercury on melting 
enables thin-walled porous moulds of 
an inert ceramic to be produced, per- 
mitting optimum metallurgical practice 
to be employed during casting. Free- 
dom from porosity, controlled grain 
size, and consistency in dimensions are 
maintained in production. Because of 
the high density of mercury, the 
minutest detail of the master mould is 
faithfully reproduced in the pattern. 
Since frozen mercury welds to itself 
when two pieces are brought together 
under light pressure, complex patterns 
can be built up from simple com- 
ponents by assembly in a jig and parts 
produced which can be made by no 
other method. 

The main freeze and dip tanks for 
pattern and mould making are cooled 
to temperatures down to —70°C. 
by mechanical refrigeration plant. 





393 





Auxiliary tanks are cooled with solid 


carbon dioxide. Requisite precautions 
are taken to avoid any health hazard 
arising from the handling of the 
mercury. In the foundry, indirect arc, 
high frequency induction, gas-fired 
and resistance-heated furnaces are 
employed to melt the various alloys 
prior to casting. Specially designed 
electric resistance furnaces are used to 
preheat the moulds prior to pouring. 
Auxiliary equipment includes facilities 
for centrifugal, vibration, suction, etc., 
casting, fettling equipment, and shot 
and vapour blasting units. 

The inspection department, which 
covers A.I.D. and A.R.B., has all the 
necessary facilities for radiographic 
examination, crack detection, dimen- 
sional inspection, etc., and all castings 
are approved by this department prior 
to despatch. 

The output of Sankey-Telcon is 
eagerly sought by aircraft, radar and 
precision engineering firms, and the 
demands have caused consideration to 
be given to expansion of the present 
facilities. 


Men and Metals 


It was recently announced by James 
Booth and Company Limited that the 
following had been appointed special 
directors of the company:—Mr. D. E. 
Bunce, A.C.A. (secretary), Mr. G. 
Meredith (general sales manager), and 
Mr. C. Smith (works superintendent). 


Chairman of the Hadfield Group of 
companies, Lord Dudley G. Gordon 
recently left London for a tour of 
North America in connection with the 
development of the companies’ export 
business. While in Canada he will be 
able to visit the subsidiary companies 
of the group and see the considerable 
extensions that have been made to the 
plants. The tour also includes the 
U.S.A. 


At the recent Associateship presen- 
tation ceremony of the College of 
Technology, Birmingham, held at the 
Birmingham Town Hall, diplomas of 
Associateship were presented to the 
following from the Department of 
Metallurgy:—E. R. Baddeley, L.I.M.; 
L. P. Beddoes, L.I.M.; J. Blackwell, 
L.I.M.; B. A. E. Burke, A.I.M.; D. A. 
Christie, B.Sc. (Eng.) Met., A.I.M.; 
R. W. Clarke; R. C. Farmer, A.I.M.; 
P. N. Gray; A. D. Lamb, L.I.M.; W. J. 
Lyden; T. J. McDonald, B.Sc.(Eng.) 
Met., A.I.M.; D. Styles, B.Sc.(Eng.) 
Met., A.I.M.; P. Thompson, L.I.M., 
and N. A. Wilkinson, A.I.M. 


After a two-week visit to the United 
States and Canada, Mr. D. W. Payn, 
general manager and secretary to the 
Lead Development Association, has 
just returned to this country. His 
engagements included attendance at 
the 30th annual meeting and con- 
ference of the Lead Industries Asso- 
ciation at St. Louis, and conversation 
with the association in New York, and 


with Consolidated Mining and Smelt- 
ing Company of Canada Limited, in 
Montreal. 

It has been announced by the 
British Iron and Steel Research 
Association that Mr. S. S. Carlisle, 
M.Sc., A.M.I.E.E., head of the South 
Wales laboratories since February, 
1954, has been appointed head of the 
Physics Department at the associa- 
tion’s Battersea laboratories. In addi- 
tion, he will continue to have an 
executive responsibility for the South 
Wales laboratory as deputy head of 
the mechanical working division, 
Swansea. Mr. Carlisle will be suc- 
ceeded at Sketty Hall by Mr. W. N. 
Jenkins, B.Sc., A.M.LE.E., of the 
electrical engineering section of the 
association’s plant engineering division 
at Battersea. Both these new appoint- 
ments are operative as from July 1 
next. 


Appointed sales manager of British 
Oxygen Aero Equipment Limited, Mr. 
P. A. Hearne was formerly a member 
of the Project Branch of B.O.A.C. and 
more recently was a helicopter project 
engineer with B.E.A. Mr. Hearne 
succeeds Mr. David Ince, who is taking 
up an appointment as_ divisonal 
manager of the Guided Weapons 
Division of Elliot Brothers (London) 
Limited. 


Changes in the board of directors of 
Vickers Limited have been announced 
as follows:—Sir Thomas R. Merton, 
K.B.E., F.R.S., having reached normal 
retirement age, will vacate his seat on 
the board at the conclusion of the 
annual general meeting of the com- 
pany; Sir Sam H. Brown has been 
appointed an additional director, with 
effect from May 1 last. 
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Home and Overseas 





Bronze and Brass Founders 


On Wednesday of last week the annual 
general meeting of the Association of 
Bronze and Brass Founders was held at 
the Connaught Rooms, in London, under 
the chairmanship of Mr. P. B. Higgins, 
the President of the association. 

An interesting report of the year’s work 
was presented by the President, who 
referred to the liaison with other foundry 
and allied associations which he had 
initiated, and to the fact that the associa- 
tion had received an offer to form their 
own autonomous group within the British 
Non-Ferrous Metals Federation. Other 
subjects dealt with in the report included 
the Clean Air Act, the Thermal Insula- 
tion Act, Regulations for Non-Ferrous 
Foundries, the European Foundry Con- 
gress, the European Committee of 
Foundry Associations, the Technical 
Committee and the Technical Advisory 
and Research Group, and the various area 
meetings. 

The President also mentioned the 
International Foundry Apprentice Com- 
petition, which was first held in Stuttgart 
last year, and the National Foundry Craft 
Training Centre, which is to be enlarged 
in order to meet the demands being made 
upon it. Reference was also made to 
membership of the association, and the 
President stated that during the year 
they had gained a few new members. In 
conclusion, the President thanked his 
colleagues on the council and various 
committees for their help during the year. 

At the annual meeting which followed 
the A.G.M., approval was given to the 
minutes of the previous meeting and to 
the accounts. In the election of officers 
for the ensuing year, Mr. P. B. Higgins 
was re-elected President and Mr. A. J. N. 
Brown, vice-president. The retiring 
members of the council were re-elected, 
as were also the members of the technical 
committee, with Mr. R. Lancaster as 
chairman and Mr. R. French as 
deputy chairman. A warm tribute to the 
efficient work of the secretaries of the 
association — Heathcote and Coleman — 
was paid by the chairman 


Aluminium Roof Structure 


Believed to be one of the longest built 
in aluminium, the roof structure of the 
ship testing tank building at Feltham 
consists of 98 curved roof trusses with a 
span of 67ft., and covers an area 
1,460 ft. long by 67 ft. wide. The fabrica- 
tion of this structure was undertaken by 
Head Wrightson Aluminium Ltd. for 
the Ministry of Works. The temperature 
in the testing tank building is kept at a 
constant figure of 70°F., and the highly 
hurnid atmosphere, resulting in heavy 
condensation in the roof members, pre- 
sented corrosion and maintenance prob- 
lems, and these considerations, coupled 
with loading restrictions, dictated the use 
of aluminium as the most suitable 
material. 

The roof is supported by a steel struc- 
ture supplied by Head Wrightson 
Teesdale Ltd. and the building is a good 
example of a composite construction, in 
which approximately 105 tons of 
aluminium were used. The aluminium 
trusses and lattice girders were fabricated 
in very large sections, so that work on 
the site and erection time could be cut 


toa minimum. Mild steel site bolts were 
heavily sheradized, and over 86,000 alu- 
minium rivets were driven during the 
consttuction of the roof members. 

The plates and section were supplied 
by the British Aluminium Co. Ltd., I.C.I. 
(Metals Division) and T.I. Aluminium 
Ltd. Aluminium material specifications 
were: plate, B.S.1477:HP10 W.P.; sec- 
tions, B.S. 1476:HE10 W.P.; rivets, 
B.S.1473 : N.R.6. 


Quality Control 


Once again the College of Technology, 
Birmingham, is offering a full-time course 
of three weeks’ duration on “Statistical 
Quality Control and Acceptance Samp- 
ling,” commencing on Monday, Septem- 
ber 8 this year. This course is primarily 
intended as an introduction to the 
subject. Nevertheless, it provides the 
basic training necessary for quality con- 
trol engineers. 

The first two weeks of the course will 
be spent in covering the general principles 
and procedures involved, and the final 
week will be devoted to lectures by 
specialists from industry and to visiting 
the works of firms employing quality 
control, where members of the course will 
be able to see the practical application of 
quality control methods, and discuss the 
techniques and associated problems. 

The course will be directed by Dr. 
J. C. Anson, senior lecturer in the mathe- 
matics department, and Mr. J. D. 
Morrison, senior lecturer in the produc- 
tion engineering department. Further 
details and application forms may be 
obtained from the Registrar to the 
College, Gosta Green, Birmingham, 4. 


Golf Meeting 


Full details of the next meetings of the 
National Association of Non-Ferrous 
Metal Merchants Golfing Society are now 
available. The dinner will be held at the 
May Fair Hotel, London, on Tuesday, 
May 20, at 6.45 p.m. The annual general 
meeting of the society will be held after 
the dinner. 

The golf meeting will be held the next 


day (Wednesday, May 21), at 9.30 a.m. 
at the St. George’s Hill Golf Club, 
Weybridge, Surrey. Two rounds will be 
played: in the morning a round against 
Bogey for the President’s prize, and in 
the afternoon a Greensome (playing the 
best drive of each couple) against Bogey. 


Time and Motion Study 


Founded in 1951, the School of Time 
and Motion Study has announced its next 
two full-time six-week courses, which will 
be held from June 23 and August 11 this 
year. The syllabus is available from the 
Registrar to the School, at 29 Cork Street, 
Piccadilly, W.1. 


Titanium Alloys 


A lecture and film show, organized by 
William Jessop and Sons Ltd., was held 
last week at the Midland Hotel, Man- 
chester. The purpose of this occasion 
was to publicize titanium alloys, and also 
vacuum melted steel. The lecture dealt 
with the properties of titanium and the 
film showed how it is produced. 

It was pointed out by the company 
that the Defence White Paper caused 
such a drop in orders that their titanium 
capacity was not being fully used, and 
added that special prices would be 
quoted for quantity orders in order to 
spread familiarity with the possibilities of 
the metal. The lecture was given by 
Mr. W. H. Bailey, who afterwards 
answered a number of questions put to 
him by visitors. It is one of the claims 
of the company that their Hylite 50 
titanium alloy was far ahead of anything 
possessed by the U.S.A. 


Tin Council Meeting 


At the llth meeting of the Inter- 
national Tin Council, held in London 
last week, the following member govern- 
ments were represented: — Australia, 
Austria, Belgian Congo, Belgium, Bolivia, 
Canada, Denmark, France, India, Indo- 
nesia, Israel, Italy, Malaya, the Nether- 
lands, Nigeria, Thailand, Turkey, and the 

U.K. The tonnage held in the buffer 


Ship testing tank at Feltham, showing the aluminium roof structure supplied by Head Wrightson 


Aluminium Limited 
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stock at December 31, 1957, was 15,300 
long tons. 

The Council considered the annual 
re-allocation of one-twentieth of the per- 
centages of the participating producing 
countries under the provisions of Para- 
graph 6 of Article 7 of the Agreement. 
The Council approved the new percen- 
tages of the producing countries in 
Annexe A of the Agreement as follows, 
operative from July 1, 1958. Belgian 
Congo, 8-92; Bolivia, 19-92; Indonesia, 
19.41; Malaya, 37-50; Nigeria, 5-90; 
Thailand, 8-35. 

The Council approved control of 
exports for a third controlled period, 
July 1-September 30, 1958, inclusive, with 
a total permissible export amount for the 
six participating producing countries of 
23,000 long tons. The authority pre- 
viously granted to the Buffer Stock 
Manager to operate within the middle 
price range in the Agreement, namely 
£780 to £830 per ton, was further 
extended to the end of this controlled 
period. The Council decided to hold its 
next meeting in Paris on June 17. 


Aluminium in Packaging 

Organized by the Aluminium Develop- 
ment Association, a Symposium on 
“Aluminium in Packaging” is to be held 
on Thursday, June 12, 1958, at the Savoy 
Hotel, London, W.C.2. The principal 
aim of this Symposium is to give an 
opportunity for those in the packaging 
trades, the users of packages, designers 
and producers of packaging materials to 
discuss experience already gained in the 
use of aluminium and to consider future 
possibilities. There will also be a small 
exhibition. 

The morning session will be opened at 
10 a.m. by the President of the associa- 
tion, Mr. S. E. Clotworthy, and three 
Papers will be presented at this session. 
At 2.30 p.m. the afternoon session will 
be opened by Dr. Maurice Cook, vice- 
president of the association, and at this 
session five Papers will be presented. 
Discussion will be open and informal at 
both sessions. 


An Appointment 


It is announced by Appleton and 
Howard Ltd., of St. Helens, that Mr. 
R. F. Simmons, who was formerly with 
the Kestner Evaporator and Engineering 
Co. Ltd., has now been appointed sales 
manager to Appleton and Howard Ltd., 
and will be resident at that company’s 
London office, Mayfair House, 9 Hertford 
Street, London, W.1. 


Electronics Monitor 


Full instrumentation contributed to the 
safety of the recent successful release of 
Wigner energy on the Bepo reactor at 
Harwell. On Beypo, a battery of 75 
electronic recorders, many of which were 
manufactured by Honeywell-Brown Ltd., 
maintain continuous graphs of tempera- 
tures in all parts of the reactor. 
U.K.A.E.A. requirements for ten special 
recorders were met by Honeywell-Brown 
in under a month, helping to advance the 
date of the successful release. 

The release, which is _ periodically 
necessary to restore the effectiveness of 
the graphite moderator was initiated by 
slow heating of the graphite. Heated air 
was drawn into the reactor through the 
air inlet ducts until the temperatures 
reached a value at which the energy 
release began to take place. At this stage 
the crucial phase of the operation began. 
Seventy-five engineers and scientists kept 


continual watch on temperature recorders 
as rapid temperature rises occurred in the 
moderator. Throughout this final phase, 
the air fans were ready to blow the 
reactor cold if safe temperatures were 
exceeded. 


News from Birmingham 


The industrial situation in the Mid- 
lands has changed very little. Metal 
prices are, on the whole, a little firmer, 
and it is unlikely that any spectacular 
falls, such as those which took place two 
years ago, will recur. This is one of the 
reasons why manufacturers are confident 
that the present lull will not last very 
long. There is a good demand for metals 
from the motor trade and the aircraft 
industry. Competition in overseas markets 
is very keen, especially from Germany, 
where labour costs are lower. Makers 
of stampings and pressings for the build- 
ing trade could handle much more work 
than they have at present. 

A shortage of orders has forced a Black 
Country steel firm to close its sheet mill. 
About half of the 60 men affected will 
be redundant, but the remainder will be 
found jobs in another part of the works. 
The market for small steel bars is very 
slack. Consequently, there is a surplus 
of semi-finished steel and short time is 
being worked in some re-rolling mills. 
On the other hand, the motor trade is 
still absorbing very large tonnages of steel 
to meet orders for cars in home and over- 
seas markets. The general engineering 
industries are good customers for heavy 
castings and forgings. 


Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week totalled 18,614 tons, com- 
prising London 6,237, Liverpool 11,172, 
and Hull 1,205 tons. Copper stocks 
totalled 18,207 tons, and included London 
11,034 tons; Liverpool 6,583; Birmingham 
415, Manchester nil, Swansea 175, and 
Hull nil. 
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Parliamentary News 
By Our Lobby Correspondent 





Sulphur Production. — The Parlia- 
mentary Secretary to the Ministry of 
Works, Mr. H. Nicholls, told Mr. B. 
Braine (Con., Essex, S.E.) in the 
Commons that the Chemical Research 
Laboratory of the Department of 
Scientific and Industrial Research had 
developed a process for the production of 
sulphur from raw sewage sludge to which 
calcium sulphate had been added. It had 
operated in a 50-gallon plant at Beckton 
successfully. The work had been under- 
taken in collaboration with the London 
County Council, which was now consider- 
ing the installation of a 100,000-gal. plant 
for full-scale development trials. 

In reply to a supplementary question, 
Mr. Nicholls said that the process was 
not yet at a stage at which it should be 
recommended to all local authorities. 
They had to await the final results of the 
tests at Beckton. It had proved econ- 
omical in the sense that the system 
removed a large amount of water, which 
meant that the amount to be carried away 
was about half the quantity it would 
otherwise have been, and there was a 
great saving. 

Aluminium Works Redundancy.—Mrs. 
A. Cullen (Lab., Gorbals) asked the 
Minister of Labour whether he was aware 
of the redundancy which had taken place 
in the Empire Aluminium Company 
Works, Polmadie, Glasgow; and what 
action he proposed to take to find 
employment for the men who had become 
redundant. 

The Minister of Labour, Mr. Iain 
Macleod, replied that 51 workers had 
been discharged since April 11 and seven 
of them had found other work by 
April 26. Ali of them had registered for 
other employment in advance of dis- 
charge, and the local officers of the 
Ministry of Labour were doing every- 
thing possible to submit them to suitable 
vacancies. 


Industrial Safety 


Day” was held at the Industrial 

Safety Training Centre, at Acocks 
Green, Birmingham, of the Birmingham 
and District Industrial Safety Group. It 
was in 1951 that this Group decided to 
organize practical training courses in 
industrial safety, and in 1956 the present 
premises were secured and opened up as 
a training centre. A point of interest here 
is that this “centre” is believed to be the 
only one of its kind in the world. 


In the annual report for the past year 
it was stated that more than 300 different 
industrial undertakings from all parts of 
the world have sent students to the 
various courses provided at the Centre, 
and the total number of students attend- 
ing has exceeded 1,400. 


Some idea of the extent of these 
courses may be gathered from the 
subjects dealt with: apprentices’ courses, 
these are intended to introduce appren- 
tices to the importance and principles of 
accident prevention; other courses are 
those for chemical workers; crane driving 
and slinging course; electrical, foremen 
and supervisors; industrial truck, fork lift 
truck and other operators; lifting 
machines (use and maintenance) course; 
planning and layout (safety aspects) 
course; power press course; safety officers’ 


O: Thursday of last week an “Open 


(part-time) course; and a course on safety 
in building operations. It is understood 
that places for the building courses were 
booked up rapidly after the issue of the 
programme for the current year. 

The principal development during the 
past year has been the completion of 
work in the grounds outside, used chiefly 
for training building workers. A skeleton 
building has been erected, scaffolded, 
and provided with a roof in order to 
allow the Centre to deal with the main 
hazards of the building trade. 

For the 1958 programme of the Centre, 
with several new courses added, a total 
of 60 courses is provided, and there is 
no doubt that all these will be fully 
booked up by enterprising firms for their 
staffs and apprentices. The Centre is 
fully equipped with plant, machinery and 
equipment for its purpose, and its work 
has now become so well known and 
valuable to industry that it has been 
decided to appoint a permanent manager. 

It was announced during the day that 
the next Safety and Factory Efficiency 
Exhibition, which is held in Birmingham 
every two years, will be held during June, 
1959. Industrial concerns who are not 
yet familiar with the work of this Centre 
should contact the Secretary at 22 
Summer Road, Acocks Green, Birming- 
ham, 27. 
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week was rather overshadowed 

by evidence that in various 
districts pockets of unemployment are 
increasing as demand continues to 
decline. Probably the main cause of 
this is a falling away in export trade 
to some overseas markets, but it is 
likely that on the home front things 
are not as brisk as they were. In the 
States, the position certainly does not 
appear to be any worse and, indeed, 
there is a disposition to accept the view 
that the recession is flattening out. 
Late summer is now being mentioned 
as a period when matters will begin to 
mend, but just how speedy this mend- 
ing process will be remains to be seen. 
Wall Street sessions displayed firm- 
ness in the trading, and in London, 
stock and share values kept up well in 
the face of a steadily deteriorating 
outlook on the labour front. On the 
Metal Exchange, conditions were 
rather quiet, and the turnover hardly 
up to average, but the tone was very 
steady and at one time firm so far as 
copper was concerned. This arose 
early in the week from an announce- 
ment that a plan is under consideration 
in the States for guaranteeing prices to 
producers of certain metals, including 
copper, lead and zinc. In the case of 


B week wa in this country last 


copper, the guaranteed level would be 
274 cents, so that to-day, for example, 


the Government, i.e. the taxpayer, 
would make up a matter of 24 cents 
per lb. to the primary producers. Any- 
thing more likely to encourage produc- 
tion at a time when there is already 
too much copper in sight can hardly 
be imagined. It is apparently envis- 
aged that this subsidy shall operate in 
respect of up to 1,000,000 tons of 
copper. 

Initially, it was apparently thought 
that this somewhat extraordinary sug- 
gestion would operate in lieu of a duty 
on imported copper, and the London 
market advanced swiftly to £185 for 
three months, the turnover being well 
above average. However, in the after- 
noon it seemed as though second 
thoughts had prevailed, for the midday 
gain was lost and the tone was weak. 
Actually, on reflection it seems as 
though the duty must now be applied 
on July 1, and if the U.S. Government 
does, in fact, introduce this stability 
plan, then it can hardly fail to boost 
output by encouraging those high cost 
mines which at present are struggling 
to keep going. However, later in the 
week some buyers appeared and a 
recovery occurred which took the 
quotation over £180 once more, the 
close being £180 for cash and 
£181 10s. Od. for three months. In- 
cluding transactions on the Kerb, the 
turnover last week was about 7,500 
tons, both positions moving up by 
£3 10s. Od. per ton. On the New York 
Commodity Exchange, which has just 
celebrated its “silver wedding,” trading 


appeared to be a little quieter last 
week than it has been of late, but there 
cannot be any doubt that a very large 
open speculative position exists on 
that market. One of these days this 
bull account must be liquidated, and 
when that happens the repercussions 
may be considerable. Stocks of copper 
in L.M.E. warehouses decreased by 
475 tons to 18,957 tons. 

The Chuquicamata strike has now 
been on for fully a month, and as we 
write there is no indication of a settle- 
ment. Last week brought news that 
the Chilean Government had aban- 
doned its attempts at mediation, so 
that the dispute must now drag on 
until one side or the other gives way. 
As a market factor, the existence of 
this stoppage probably no _ longer 
means anything. Stocks of tin were 
down 17 tons to 17,680 tons, and the 
market closed £731 to £734, i.e. down 
£1 for cash and up 10s. forward. 
Export quotas are to be maintained for 
the third quarter. The turnover on 
the tin market was 935 tons. Some 
4,000 tons of zinc changed hands, 
prompt advancing 17s. 6d. and forward 
12s. 6d. In lead, there was very little 
change in values, and after a turnover 
of 3,375 tons the market closed level 
at £73 10s. Od. 


New York 


The unfolding of the Administra- 
tion’s new plan to help hard-pressed 
domestic metal producers, the Tariff 
Commission’s recommendations to the 
President under the Escape Clause in 
the Tariff Act, and a quarter cent 
pound rise in custom smelter copper 
prices highlighted non-ferrous metals 
in the week ended April 29. Secretary 
of the Interior Fred A. Seaton, in 
testimony before the Senate Interior 
Sub-committee, hinted that the Presi- 
dent favoured the new plan over 
higher tariffs and import quotas. Mr. 
Seaton said the Administration pro- 
posed a five-year Government price 
support programme for five minerals: 
copper, lead, zinc, fluorspar and 
tungsten. The programme calls for 
payments to make up the difference 
between the domestic market and a 
“stabilization” price, with annual limits 
on the quantity the Government would 
support. 

The Secretary said that the pro- 
gramme contemplated the expenditure 
of 161,000,000 dollars the first year, 
but predicted that the cost would 
diminish as the economy resumed its 
long-range growth. He said the price 
support scheme “does more for lead 
and zinc” than the tariff proposals. He 
noted that the Administration plan 
contemplated extending present tariffs. 

The Tariff Commission split on 
recommendations for higher tariff 
duties on imports of lead and zinc, and 
composition of quotas. The three 


Republican members of the Commis- 
sion recommended maximum allow- 
able tariffs, while the three Democratic 
members advocated less than maxi- 
mum tariff duties and no imposition 
of quotas. Trade sources said the fact 
that the Tariff Commission was so 
badly split suggested that the Adminis- 
tration would take no action on 
the recommendations but would push 
hard for the stabilization programme 
revealed by Mr. Seaton. 

The advance in the custom smelter 
price was aided by the firmness of the 
London Metal Exchange and induced 
by the tightness in scrap intake. 
Custom smelters reported substantial 
sales at the new price, but latterly the 
buying movement tapered off. Pro- 
ducer copper continued quiet at 25 
cents. 

Lead and zinc were a little more 
active over the week, with galvanizers 
taking a fair quantity of Prime Wes- 
tern, while special high grade was 
somewhat improved. Lead sales were 
more varied, with battery manufac- 
turers and other users buying in 
moderate quantity. 


The Philippines 


It is reported from Manila that 
Philippine base metal mines, which 
this year are expected to earn about 
60 million dollars in foreign exchange, 
may be facing liquidation unless given 
Government assistance, or unless 
prices of the metals in the world 
market recover materially in the near 
future. Base metal mine operators 
have asked for Government assistance 
to enable them to survive over the 
next few months, and a move is afoot 
in Congress to give the hard-pressed 
industry some kind of a subsidy. 

Senator Gil J. Puyat has introduced 
a Bill in the Senate known as the Base 
Metals Incentive Act. Mr. Puyat’s 
Bill calls for partial price support to 
copper and iron ore producers in par- 
ticular, but no direct appropriation is 
required to finance the programme. 
The Bill merely calls for the use of 
part of the taxes paid by the base 
metal companies to cover the incentive 
programme. Under the incentive 
assistance proposal, the Government 
is to assure producers of a minimum 
price as follows: (1) Fifty-four centavos 
per lb. for copper; (2) twenty pesos per 
metric ton for iron ore. 

In addition, any producer of copper, 
iron ore, refractory or metallurgical 
chrome, manganese or quicksilver will 
be entitled to incentive assistance in 
the form of loans sufficient to meet 
80 per cent of the value of any pro- 
duction placed in stockpile during the 
effective time when temporary loss of 
market renders sales impossible in the 
world market. The loans are to be 
repaid immediately or as soon as sales 
are resumed. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 1 May 1958 to Tuesday 6 May 1958 
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Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
Belgium Canada France Italy Switzerland | United States 
frikkg <= £/ton | c/lb = £/ton| fr/kkg = £/ton lire/kg =< £/ton |frkg~f/ton| c/lb = £/ton ° 
Aluminium 22.50 185176) 210 182 15 375 217 10 26 10 208 17 6 
Antimony 99.0 195 169 12 6 430 249 10 29.00 232 0 
Cadmium 1,400 1,218 O | 2,550 1,479 0O 155.00 1,240 0 
Copper 
Crude 
Wire bars 99.9 375 217 10 
Electrolytic 25.25 184 10 | 24.25 200 7 6 226 196 12 6 2.30 19276) 25.00 200 0 
Lead 11.25 93 0 114 99 2 6 183 106 2 6 .93 77 15) 1200 96 0 
Magnesium 
Nickel 71.50 590 10] 1,060 922 51 1,330 771 10 | 7.80 652 5) 74.00 592 0 
Tin 102.75 751 2 6 902 784 15 0 | 1,400 812 0] 8.70 727 10) 94.25 754 0 
Zinc 
Prime western 10.00 82 12 6 10.00 80 0 
High grade 99.95 10.60 87 10 0 
High grade 99.99 11.00 90 5 
Thermic 107.12 9326 
Electrolytic 115.12 100 2 6 
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(All prices quoted are those available at 12 noon 6/5/58) 
PRIMARY METALS ~ e «4 tee a 
Ls 4 tAluminium Alloy (Secondary) Aluminium Alloys 
Aluminium Ingots.... ton 180 0 0 7 = ors +++» fon os B ° BS1470. HS10W. Ib. 
Antimony 996% .... , 197 0 0 > eres ++ eS Sheet 10 S.W.G. ,, 3 0b 
én B.S. 1490 L.M.4 .... 5, 182 10 0 Sheet 18 S.W.G 3 3 
Antimony Metal 99%.. ,, 190 0 0 B.S. 1490 L.M.6 .... 204 10 0 aoe 
: . : 39 Sheet 24 S.W.G. ,, 3 104 
Antimony Oxide...... » 180 0 0 tAverage selling prices fot February Strip 10 S.W.G. ,, 3 OF 
Antimony Sulphide * Aluminium Bronze Strip 8 S.W.G. , 32 
Lump.......-..-.-. 199 0 0 BSS 1400 AB.1...... ton — Strip 24 S.W.G. , 3 10 
Antimony Sulphide BSS 1400 AB.2...... Pa — BS1477 HP30M. 
-Black Powder........ » 205 0 0 *Brass Plateas rolled...... 2 10} 
Arsenic.............. » 40 0 0 BSS 1400-B3 65/35 .. ,, ote BS1470. HCI5WP. 
Bismuth 99-95% ...... Ib. 16 0 = , AS eae 99 _ rma = oo Ib. : St 
Cadmium 99:9% .... 0 5/15. et -W.G. 
a 20 9 "Gunmetal J Sheet 24 S.W.G. 4 104 
Cont lia ae ” R.C.H. 3/4% ton... ton — Strip 10 S.W.G. 3 9 
um 99% ....-+-. » 16 0 0 (85/5/5/5) ......-.. “3 sie Strip 18 S.W.G. , 4 0 
Chromium .......... on 6 11 a os — Strip 24 S.W.G. , 4 8 
ll ~ 16 0 co . - we BS1477. HPCI5WP. 
Columbite.... per unit _ (88/10/2/%) .......... » — Plate heat treated.. ,, 3 54 
Copper H.C. Electro.. ton 179 10 0 BS1475. HG10W. 
ire Refined 99-70% ,, 178 0 0 ——— a Wire 10 S.W.G. , 3 9 
Fire Refined 99-50% ,, 177 0 0 aa 7 ” BS1471. HT10WP 
Copper Sulphate.... , 66 0 0 BSS 1400 HTB3.... » aa Tubes 1 in. o.d. 16 
Germanium ........ grm. —_ ae S.W.G, ........+. ” 411 
WEE akistintenamaie oz. 12 9 34 Nickel Silver : ——- HEIOWP. 31 
NS, ocsivn cine - 10 0 Casting Quality 12% » ‘nom. 1 pa ath ~ s 
I 5a. si0is.d cwbircca.s = 260 0 ” ” lo” nom. Berylli Co 
Lanthanum .......... grm. 15 0 ” sat 18% = . Strip iat ae ranch at 1 411 
Lead English.......... ton 7217 6 *Phosphor Bronze DL as. Saeed vA 1 1 6 
Magnesium Ingots Ib. 2 5% 2B8 guaranteed A.I.D WS Sases wakeseae a 1 &e 
Notched Bar........ = 2 104 5 ee re — 
Powder Grade 4...... a 6 3 Brass Tubes.......... je 
AlloyIngot,A8orAZ91_,, 2 8 oad Copper ew ot 
Manganese Metal.... ton 300 0 0 1 ise EERE ee eee Rarer ” po : : Drawn Strip Sections ri ons 
PED a ociccsncewcs flak 76 0 0 ii eee ee ee es __ | Te ton _ 
Molybdenum ........ lb. 110 0 Pa at fer So Cae. Strip ae eaesen v * - 
eee +... 3. ton 600 0 0 Phosphor Tin Extruded Bar........ . 
RS Oe Ib 5 3 sy 1S SS ee ton — Extruded Bar (Pure 
DN  ocupanininsle % 5 6 oun ng 4 tae « = 
Osmium ............ oz. nom. Silicon Bronze eee: Alea (Yel- en 147 © 6 
Osmiridium ........ » nom. BSS 1400-SB1 ...... . i o ). +++ 2s on 
Condenser Plate (Na- 
ol. Frere ~* 710 0 val Brass) 158 0 0 
Platinum ............ , 2615 0 Solder, soft, BSS 219 —. i 2 34 
ry » @©0 0 Grade C Tinmans.... ,, 345 6 0 Siena nian es ? 
Ruthenium .......... ~ «m= € es Grade D Plumbers .. ,, 279 9 0 Co ; " 
Selenium ............ lb. nom. GradeM .......... » 378 6 0 pper Tubes ........ Ib. 85 
Silicon 98%.......... ton nom. Sheet ....-.---..++5 ton 205 10 0 
Silver Spot Bars...... oz. 6 44 Solder, Brazing, BSS 1845 Strip ...--.-. sees » 20510 0 
Tellurium .......... Ib. 0 Type 8 (Granulated) Ib. —_ Plain Plates.......... ” _ 
nite re ita ton 730 10 0 Type 9 » . _ Locomotive Rods .... 55 ms 
) ody rere so ae 5% 
*Zinc Zinc Alloys 
Electrolytic.......... ton _ Mazak III .......... ton 9313 9 Cupro Nickel 
Min 99-99% ........ os — CRSP RET » 713 9 Tubes 70/30 ....... . Ib. 3 23 
Virgin Min 98%.... , 62 11 3 I bia can cates » 10313 9 
“1 Og a » 104 0 eae » 10913 9 d Pi oe 
Dust 98/99% ........ » 10 0 6 Sodium-Zinc ........ Ib i wy pm nate _ i ; 3 9 
Granulated 99+% .. » 8711 3 Tellurium Lead......  ©»—sf6 extra 
Granulated 99-994+% ,, 100 8 9 SEMI-FABRICATED PRODUCTS Md 


*Duty and Carriage to customers’ works for Prices of all semi-fabricated products Nickel Silver 


buyers’ account. vary according to dimensions and quan- Sheet and Strip 7%.- 3 3 
tities. The following are the basis prices Wire 10% ..-++-++++ »” 3 9 
INGOT METALS for certain specific products. 


Phosphor Bronze 


Tey Alloy (Virgin) £ s. d. Aluminium oe ee 3 WE. bcstssee%eos os 3 64 
B.S. 1490 L.M.5 .... ton 210 0 O Sheet 10 S.W.G. lb. a 3 
B.S. 1490 DRE sso « Oe 8 © Sheet 18 S.W.G. ,, 210 #£%Titanium (10, 000 Ib. ro 
B.S. 1490 L.M.7 .... , 216 0 0 Sheet 24 S.W.G. ,, 3 1 Billet 11°-4"........ 69/- 60/- 
B.S. 1490 L.M.8 .. so ae 0 0 Strip 1 Gwae os 2 8 Wire -315’--036’.. » 101/- 201/- 
B.S. 1490 L.M.9 .. » 23 0 O Strip 18 S$.W.G. ,;, 29 Sheet (4’/8’ x 2’) 
B.S. 1490 L.M.10.. as aa 6 © Strip 24 S.W.G. ,, 2 103 re » 100/- 158/- 
B.S. 1490 L.M.11.. p me 0 © Circles 22 S.W.G. ,, $ 2 Strip -0487--003”.... ,, 100/- 350/- 
B.S. 1490 L.M.12.. o ae 08 Circles 18 S.W.G. ,, § 3 Tube Representative 
B.S. 1490 L.M.13.. » 216 0 0 Circles 12 S.W.G. ,, 3 0 gauge ............ » 320/- 
B.S. 1490 L.M.14.. » 224 0 0 Plate as rolled........ a 2 7% PD. o ccasegues » 137/- 
B.S. 1490 L.M.15.... ,, 210 0 0 epee Pa 3 1} 
B.S. 1490 L.M.16.. » 206 0 0 Wire 10S.W.G....... pe 23 Zinc Sheets, English 
B.S. 1490 L.M.18.. » 203 0 O Tubes lin. od. 16 destinations ........ ton 97 0 0 
B.S. 1490 L.M.22.. » 210 0 0 fee pa 4 0 MN. di ccnseisennas a nom. 
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Merchants’ average buying prices delivered, per ton, 5/5/58. 


Aluminium Fa 
Dew COMMIS 50 iiss ose 143 
og SS eee 120 
Segregated Turnings ........ 89 

Brass 
RID. FI ech's hd chico ce 115 
pS eee corre er 112 
i 2 ne 98 
RMS \ostses Seat hfe vstwee 93 
| a een eee e 107 
Collected Scrap .........06. 95 
"RE i ha Su dp cle diane chee 106 

Copper 

= Libbianenebsa cums wee 156 
PO, GA We 5535.5 den sac 156 
OS BPE er Corre 149 
BME. od.cnise ueehe cannes 144 
Ra ee Rc 156 
ee re rere re 141 
jo RN eres rere 123 


The latest available scrap prices quoted on foreign markets are as follow. 


Gunmetal Fe 
ert eer 152 
LO EES E aay oe 152 
CUE. Nein dd. on0ac0e 6%: 128 
REDS: 0:0. 3-5, d. an 0s bowie 123 

Lead 
Eo acces digseiea Oke ee aaa 64 

Nickel 
SUE ns 32's. damper ecien oo 
rere e ee re tro 500 

Phosphor Bronze 
Me arin cthie 6:55 as a acolere eis 128 
IR 55:65. ao onto « ain 123 

Zinc 
PIII 6.6. bru: dias 4, ba. dchieiela.o 08 53 
NAS SRS ir ore 40 
| Rep ee 30 


(The figures 


in brackets give the English equivalents in £1 per ton):— 


West Germany (D-marks per 100 kilos): 
Used copper wire... . 


Heavy copper ...... £(152.5.0) 175 
Light copper ...... (£130.10.0) 150 
Heavy brass ........ (£100.0.0) 115 
LEAGUE DOGS... «56.5105, (£69.12.6) 80 
Soft lead scrap...... (£57.10.0) 66 
SECO: «66 csswae (£39.2.6) 45 
Used aluminium un- 

ES. See (£87.0.0) 100 


France (francs per kilo): 


ce St? (£193.2.6) 222 
Heavy copper ...... (£193.2.6) 222 
Lage DEON... 005 (£143.10.0) 165 
Zine castings ...... (£67.0.0) 77 
<  SEe eee (£565.10.0) 650 
Aluminium pans (984 

POP CORD). 26 cccass (£130.10.0) 150 


Italy (lire per kilo): 
Aluminium soft sheet 
clippings (new) .. (£188.10.0) 325 
Aluminium copper alloy (£101.10.0) 175 
Lead, soft, first quality (£84.2.6) 145 


Lead, battery plates. . (£49.7.6) 85 
Copper, first grade... (£174.0.0) 300 
Copper, second grade (£162.10.0) 280 
Bronze, first quali 

machinery ...... (£177.0.0) 305 
Bronze, commercial 

gunmetal ........ (£148.0.0) 255 
Brass, heavy........ (£124.15.0) 215 
eee (£113.2.6) 195 


Brass, bar turnings... (£124.15.0) 215 


New zinc sheet clip- 
(£55.2.6) 95 
(£40.12.6) 70 


Financial News 





W. Canning and Co. Ltd. 


Net profit 1957 £247,873 (£263,629) 
and dividend 25 per cent (same), plus 
24 per cent tax free (nil) from capital 


profits. Current assets £3,568,798 
(£3,332,700). Liabilities £1 "597.970 
(£1,552,628), future tax £325,000 
(£285,000). Commitments £80,000 
(£46,000). 


Richard Thomas and Baldwins 


Group profit of Richard Thomas and 
Baldwins Ltd. to September 28, 1957, 
before tax. £7,682,015 (£8,370,245). Net 


profit applicable to group £5,664,563 
£4,578,848). Available to parent 
£5,503,440 (£4,428,068). Dividends 


£840,576 (same), to fixed assets replace- 
ment £1-5m. (£1-2m.), other reserves 
£2,729,823 (£2,171,439). Forward (parent) 
£7,921,505 (£7,488,464). Fixed assets 
£36,030,965 (£31,091,053), current assets 
£36,763,967 (£34,911,558), including loan 
to I.S.H.R.A. £3,250,000 (£2,250,000). 
L iabilities £16,070,572 (£14,384,652) of 
which due to I.S.H.R.A. group £560,147 
(£167,619). Future tax £4,235,715 
(£4,409,978), commitments £5,446,000. 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register camel by Jordan and Sons 
Limited, Company on Agents, 
Chancery Lane, W.C.2 

Nugent and Diente Limited (600295), 
25-7 Cato Street, W.1. Registered 
March 11, 1958. To carry on business of 
sheet metal merchants and workers, etc. 
Nominal capital, £1,000 in £1 shares. 
Directors: George T. Baxter and Denis G. 
Edwards. 

M. Davies and Company (Llanelly) 
Limited (600430), Embankment Road, 
Machynes, Llanelly, Glam. Registered 
March 13, 1958. To carry on business of 
merchants of and dealers in scrap metals, 
etc. Nominal capital, £1,000 in £1 shares. 
Directors to be appointed by subscribers. 

Bint and Company Limited (600719), 
Artillery Row, S.W.1. Registered March 
18, 1958. To take over business of iron, 
steel and metal agents and merchants 
carried on as “Bint and Co.” at West- 
minster. Nominal capital, £5,000 in £1 
shares. Permanent directors: Roy J. Bint 
and Mrs. Eirlys A. Bint. 
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Trade 
Publications 


Band Sawing and Filing Machines.—The 
Midland Saw and Tool Co. Ltd., 
Midsaw Works, Pope Street, Bir- 
mingham. 

A new pamphlet (M.13) has just been 
issued by this company describing their 
“Deep Throat” toolroom bandsaw. This 
machine is similar to their “Standard” 
(rigid body) machine except that a third 
wheel is introduced to give a considerably 
increased horizontal capacity. It possesses 
all the well-tried features incorporated in 
the rest of this firm’s saw/filers, of which 
the patented variable speed drive is out- 
standing. The pamphlet gives the speci- 
fication and dimensions, as well as other 
features of this machine, together with a 
number of excellent illustrations. 


Vertical Air Circulation Furnaces.—Met- 
alectric Furnaces Ltd., Cornwall Road, 
Smethwick, Staffs. 

In their new bulletin (M.2B) this com- 
pany draws attention to their standard 
range of vertical air circulation furnaces 
which is ideally suited for a variety of 
processes where precision treatment is 
required, including the tempering of 
carbon steels, tools and components for 
the automotive industries, non-ferrous 
annealing in general, and all light alloy 
heat-treatments. 


Air Gauges. — Teddington Industrial 
Equipment Ltd., Sunbury-on-Thames, 
Middx. 

The latest catalogue issued by this 
company describes Teddington pneumatic 
gauging equipment. These gauges can 
carry out automatic inspection of mass- 
produced parts. High speed, automatic 
gauges inspect several dimensions simul- 
taneously, compute relationships between 
dimensions, and sort the work into a 
number of classes. The principle of 
operation of these gauges is given, 
together with diagrams and further useful 
data. 


Stream-Line Filters.—Stream-Line Filters 
Ltd., Ingate Place, London, S.W.8. 
This 16-page booklet gives details, 

diagrams and photographs of the stream- 
line filters for insulating oil produced by 
the company. Considerable data are 
given of these plants, and illustrations of 
some of those installed at various works 
are included. 


Industrial Fans.—Keith Blackman Ltd., 
Mill Mead Road, Tottenham, London, 
N.17. 





New publications have recently been 
issued dealing with (a) Tornado type 
AFX V-rope driven axial fans; (b) Tor- 
nado type APA propeller fans, and (c) 
Tornado type EK V-rope driven centri- 
fugal fans. The contents of these three 
catalogues provide full details of the 
relevant fan range, including specifica- 
tion, capacity tables, dimensions, draw- 
ings, etc. 


Machine Tools. — A. A. Jones and 
Shipman Ltd., Narborough Rd. South, 
Leicester. 

A neat and well illustrated little 
brochure brings details of a range of 
machine tools produced by this company. 
The lines described include form grind- 
ing machines, and some notes on the 
wide range of precision grinding 
machines, honing machines and engineers’ 
small tools shown at the machine tool 
exhibition at Hanover. 





THE STOCK EXCHANGE 


Several Modest Improvements Reported 
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ISSUED 
CAPITAL 
se 


AMOUNT 
OF SHARE 


NAME OF COMPANY 


MIDDLE PRICE 
5 MAY 
+RISE —FALL 


DIV. FOR 
LAST 
FIN. 
YEAR 


DIV. FOR 
PREV. 
YEAR 


DIV. 
YIELD 


1 
HIGH 


958 
LOW 





é 
4,435,792 
400,000 
33,639,483 
1,590,000 
~ 3,196,667 


4,160,000 
500,000 
18,000,000 
1,250,000 
401,240 
750,000 
1,750,000 
5,421,049 
342,195 
396,000 
150,000 
1,075,167 
142,045,750 
33,708,769 
14,584,025 
430,000 
300,000 
3,987,435 


14,494,862 
41 000,000 
750,000 
6,863,807 
2,200,000 
2,666,034 
225,000 
591,000 
78,465 
124,140 
150,000 


2/- 
Stk. (€1) 
1 
1 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 


Stk. (€1) 
1 
Stk. (£1) 
Stk. (10/-) 
1 
S/- 
5/- 
10/- 

1 
5/- 

1 
5/- 
Stk. (€1) 
Stk. (£1) 
we 
S/- 

1 
1 
10/- 
4/- 

1 
1 
1 
1 
5/- 
6/- 
Stk. (€1) 
Stk. (2/-) 
1 
5 
Stk. (£1) 
Stk. (£1) 
Stk. (€1) 
5/- 
10/- 
Stk. (S/-) 
Stk. (€1) 
1 
Stk. (£1) 
Sck. (£1) 
Stk. (£1) 
Stk. (£1) 
1 
Stk. (£1) 
2/- 
S/- 
2/6 
1 
1/- 


Amalgamated Meta! Corporation 
Anti-Attrition Metal 

Associated Electrical induserias 
Birfield Industries 

Birmid Industries 

Birmingham Small hows 

Ditto Cum. A. Pref. 5% 

Ditto Cum. B. Pref. 6% 
Bolton (Thos.) & Sons 

Ditto Pref. 5% ae 
Booth (James) & Co. Cum. Pref. T™% 
British Aluminium Co. 

Ditto Pref. 6% ; 

British Insulated Callender's Cables 
British Oxygen Co. Ltd., Ord 
Canning (W.) & Co. 

Carr (Chas.) ... 

Case (Alfred) & Co. Led. 

Clifford (Chas.) Led. 

Ditto Cum. Pref. 6% 
Coley Metals 
Cons. Zinc Corp.t 
Davy & United 
Delta Metal 
Enfield Rolling Mills Led. 
Evered & Co. ... — 
General Electric Co. 

General Refractories Led. 
Gibbons (Dudley) Ltd. 

Glacier Metal Co. Led. 

Glynwed Tubes 

Goodlass Wall & Lead indenstne 
Greenwood & Batley 

Harrison (B'ham) Ord. 

Ditto Cum. Pref. 7% 
Heenan Group 
Imperial Chemical ietenesinn 

Ditto Cum. Pref. 5% 
International Nickel . 

Jenks (E. P.), Led. we ; 

Johnson, Matthey & Co. Coin. Pref. 5% 
Ditto Ord. 

Keith, Blackman 

London Aluminium . 

London Elec. Wire & Smith's Ord. 

Ditto Pref. és 
McKechnie Brothers Ord. 

Ditto A Ord. ae 
Manganese Bronze & Brass .. 

Ditto (74% N.C. Pref.) 
Metal Box 
Metal Traders 
Mint (The) Birmingham 

Ditto Pref. 6% 

Morgan CrucibleA . 

Ditto 54% Cum. 1st Pref. 
Murex 
Ratcliffs (Great Bridge) 
Sanderson Bros. & Newbould 
Serck ... 

Stone (J.) & Ga. (Holdings) .. 

Ditto Cum. Pref. 64% 

Tube Investments Ord 
Vickers 

Ditto Pret. % 

Dicto Pref. 5% tax free 
Ward (Thos. W.), Ord. 
Westinghouse Brake ... - 
Wolverhampton Die-Casting 
Wolverhampton Metal 
Wright, Bindley & Gell 

Ditto Cum. Pref. 6% 

Zinc Alloy Rust Proof 


20/3 
1/6xd 

49/6 +94. 

49/44xd —3d. 


+74. 


4/6 


15/104 
3/6 
45/9 
48/9 
17/104 
31/6xd 
42/- 
31/9 
32/6 
65/- 
6/- 
13/44 
22/- 
46/9 
12/14 
18/9 
7/3 
43/9 
16/6 
1354 
7/6 
16/3 
44/6 
16/3 
3/14xd 
42/6xd 
22/3 
32/6 
31/3 
10/6 
6/3 
47/6 
6/103 
21/9 
81/6 
39/- 
17/- 
54/- 
7/3 
27/- 
12/3 


Per cent 
10 
4 
15 
15 
174 
10 


Per cent 

10 

84 
15 
20N 
174 

8 

5 

6 
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20/3 
1/6 
51/- 
53/9 
65/6 
28/3 
15/74 
17/- 
28/9 
16/- 
19/3 
46/6 
19/3 
44)3 
35/3 
21/- 
2/3 
4/9 
17/- 


4/6 
51/6 
48/9 
21/44 

33/- 
42/- 
38/74 
33/9 
66/3 

6/- 
13/6 


22/14 


46/10 
12/44 


7/74 


17/9 
1/3 
47|- 
49/44 
56/3 
23/9 
14]74 
16/6 
26/104 
15/6 
19/- 
39/- 
18/44 
38/104 
29/- 
20/14 
2/- 
4/44 
16/- 
3/3 
43/- 
45/9 
18/45 
24/- 
39/- 
29/6 
27/3 
64/- 
5/74 
12/104 
19/3 
$ 45/- 
11/6 


6/9 


44/104 36/6 


17/14 
1444 
7/94 
16/3 
44/6 
16/3 
4/3 
43/9 
22/9 
35/- 
32/6 
10/6 
6/3 
48/6 


16/- 
134 
6/9 

15/- 

37/6 

15/- 
3/14 

39/9 

22/3 

32/6 

30/- 
9/- 
5/9 

41/9 


6/104 6/3 


22/9 
83/6 
40/- 
17/3 
57/6 
7/3 
27/- 
12/44 


20/9 
54/6 
32/6 
15/6 
23/- 
76/3 
38/- 
8/- 
17/7} 
3/92 


3/14 


21/9 
81/6 
34/- 
17/- 
53/3 
6/105 
26/- 
11/- 
20/- 
48/45 
29/44 
14/9 
21/3 
70/9 
32/6 
7/24 
14/9 
3/3 


2/74 


30/3 
16/9 
22/3 
72]/- 


55/- 
39/- 


3/6 
4/6 

20/6 

17/6 
5/74 


60/6 
28/6 
38/6 
52/9 
59/- 
37/- 
71/- 

8/14 
18/- 
37/3 
50/- 
16/9 
22/3 
10/44 
46/6 
18/6 

222 
18/104 
17/- 
58/9 
21/9 

6/9 
54/6 
25/3 
48/9 
47/6 
21/104 

6/6 
59/- 

8/- 
25/- 
90/6 
54/- 
19/3 
79/9 

8/- 
“1/- 
18/104 
57/6 
21/9 
70/9 
46/- 
18/- 
24/9 
83/- 
85/- 
10/14 
22/3 

3/9 
12/6 

5/- 


1/6 


48/9 
55/9 
21/9 
15/- 
16/6 
28/9 
14/3 
18/9 
38/3 
18/- 
40/- 
29/6 
19/3 
2/14 
4|- 
15/9 
16/- 
3/9 
49]- 
42/6 
19/- 
25/- 
42]- 
38/- 
26/9 
53/- 
5/104 
12/6 
28/9 
46/- 
12/44 
18/74 
6/9 
36/3 
15/6 
130 
15/14 
14/6 
40/- 
15/- 
3/6 
4/- 
21/9 
37/6 
36/- 
7/6 
5/- 
40/3 
6/3 
21/6 
83/6 
35/- 
16/- 
57/- 
6/104 
24/9 
11/6 
43/9 
18/9 
50/6 
29/- 
14/- 
20/74 
64/- 
29/14 
a 
14/9 
2/74 
11/3 
2/9 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting **Shares of no Par Value. 
relate to the issue quoted in the third column. A Calculated on £7 146 gross. H and 200% capitalized issue. M and 10% capitalized issue. Y Calculated on 114% 
dividend Adjusted to allow for capitalization issue. E for 15 months. P and 100% capitalized issue, also ‘‘rights’’ issue of 2 new shares at 35/- per share or £3 
stock held D and 50% capitalized issue. Z and 50% capitalized issue. B equivalent to 124% on existing Ordinary Capital after 100% capitalized issue. 
& And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. 


t and 100% Capitalized issue. @ The figures given 


| 
| 
| 
| 
: 
; 
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